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ABSTRACT 
The Effect of Biofeedback Training 
on Marital Communication and 
Physiological Arousal 
by 
Kent E. Nabers, Doctor of Philosophy 
Utah State University, 1998 
Major Professor: Dr. Lani M. Van Dusen 
Department: Psychology 
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It is well documented that the communication patterns of distressed couples are 
characterized by more negative and fewer positive behaviors. It has also been 
postulated that there is an association between physiological arousal and negative 
behaviors. According to this theory, as individuals become increasingly aroused, the 
number of negative behaviors also increases. This study explored the relationship 
between physiological arousal and marital communication. The three couples 
participating in the study received intensive biofeedback training with the hypothesis 
that an ability to control physiological arousal would result in improved marital 
communications. The Rapid Couples Interaction Scoring System was employed as a 
measurement of overt behavior, and physiological arousal was measured by 
lV 
electromyographic levels. The findings of this study suggest that, for some, 
biofeedback training is an effective intervention to improve marital communications. 
(209 pages) 
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CHAPTER 1 
INTRODUCTION 
Between 90% and 95% of all Americans get married at least once. In fact, 
marriage is so popular that even when people get divorced, most remarry within 5 
years (Fitzpatrick, 1988). Understanding marriage in modern society requires an 
understanding of the communication that goes on between husbands and wives. For 
many years, research focused on identifying predictors of marital success or failure by 
looking at social/demographic factors such as income, education, age at marriage, and 
the age difference between husband and wife. More recently, these factors are believed 
to be less important than the communication that occurs between partners. It is 
assumed that most couples will encounter problems and disagreements and that it is the 
couples' ability to handle differences (not the differences themselves) that will be the 
critical factor in determining future marital success (Storaasli & Markman, 1990) . For 
example, it is not the lack of money that causes marital problems , but rather how 
couples communicate and negotiate with each other about their economic difficulties. 
There are many different communication patterns associated with happy and unhappy 
marriages. People who agree that they are very happily married communicate with one 
another in a radically different manner than do other couples (Fitzpatrick & Badzinski, 
1985) . 
Several factors influencing problems in marriages have been examined in the 
literature. Communication problems are frequently cited as central in contributing to 
marital conflict. Communication problems have been looked at more specifically in 
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terms of skill in communication, problem-solving abilities, and patterns of 
communication that develop between couples. Various theories, or models, that 
emphasize the role of these factors in discordant marital interaction patterns have been 
developed. 
While communication appears to be a central factor in couples' interactions, the 
role of physiological factors is generally not addressed in these models. Some theorists 
(Burgoon, LePoire, Beutler, Bergan, & Engle, 1992; Ewart, Taylor, Kraemer, & 
Agras, 1984, 1991; Gottman & Levenson, 1986) believe that physiological factors play 
an important role in the ability to communicate or respond in stressful situations. For 
example, Gottman and Levenson (1988) proposed a social psychophysiological theory 
of gender differences in marital behavior. In this model men and women have different 
reactions to the heightened arousal resulting from marital conflict. Levenson, 
Carstensen, and Gottman (1994) stated that due to women's considerable tolerance for 
physiological arousal they can maintain high levels of engagement. Gottman and 
Levenson (1988) hypothesized the following: 
Men cannot function as well as women in the context of high negative affect. 
When conflict levels are low, men will engage in positive, reconciling and 
resolving behaviors to minimize the likelihood that the conflict will escalate. 
If conflict levels do reach high levels, men will withdraw from the interaction. 
(p. 188) 
Several studies have demonstrated this pattern of men to be more withdrawing 
than women during conflictive discussions (Christensen, 1987, 1988; Christensen & 
Heavey, 1990; Christensen & Schenk, 1991; Heavey, Layne, & Christensen, 1993). 
3 
In addition, Gottman and Levenson (1988) noted that high levels of 
physiological arousal may negatively impact cognitive flexibility, causing a reliance on 
automatic and overlearned cognitive routines that are maladaptive and adversely affect 
the couple's ability to communicate (p. 191). 
In summary, there is a need to reduce the physiological arousal that negatively 
impacts the marital interaction. It would appear, then, that a necessary first step in 
improving couples' communication is to effectively manage their physiological arousal. 
Biofeedback training has been established as an effective method of managing 
physiological arousal. However, thus far, there have been no studies that attempted to 
improve communication by reducing physiological arousal. This study attempted to fill 
the gap in current research by focusing on the role physiological factors play in 
communication . 
CHAPTER II 
LITERATURE REVIEW 
Factors Influencing Marital Discord 
4 
Marital theorists often implicate communication as a central feature in marital 
discord (Baucom & Adams, 1987; Berscheid, 1983; Jacobson & Holtzworth -Munroe, 
1986). Geiss and O'Leary (1981) found that both couples and marital therapists 
identify communication problems as the most frequent and destructive problems in 
distressed marriages. Christensen and Schenk (1991) stated that behavioral theorists 
also emphasize a deficit in communication skills, particularly problem-solving skills , as 
a major causal factor in marital distress (Gottman & Krokoff, 1989). 
If couples cannot maintain a mutual, constructive, problem-solving approach to 
the inevitable differences that arise between them, distress will develop (Jacobson & 
Holtzworth-Munroe, 1986; Christensen, 1983). A well developed body of literature 
details differences in the problem-solving behavior of distressed and nondistressed 
couples (Baucom & Adams, 1987; O'Leary & Smith, 1991; Weiss & Heyman, 1990). 
For example, distressed couples may specifically avoid discussion of conflict 
areas, or discuss these problems in aversive ways that not only prevent resolution of 
the conflict but also generate negative affect such as anger and resentment. Deficits in 
the amount of information that spouses disclose to one another (particularly regarding 
their subjective thoughts and emotions) are among the major targets of communication 
skill training. Such deficits are considered important because it is widely assumed that 
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spouses who do not exchange much information about their preferences, attitudes, 
perceptions, and emotions are less likely to feel intimate and to resolve whatever 
conflicts they may have. This view has been reinforced by research findings indicating 
significant positive correlations between measures of marital satisfaction and self-report 
measures of communication that assess the amount of expressiveness between spouses 
(Navran, 1967; Snyder, 1981). There also is some evidence from behavioral 
observations of couples' communication interactions (Hahlweg et al. , 1984) that 
distressed spouses exchange fewer statements disclosing emotions, wishes, and needs 
than do nondistressed spouses. As Markman and Notarius (1987) stated, distressed 
couples show higher levels of negative escalation, negative affect, complaining, and 
withdrawal compared to the interaction of their nondistressed counterparts . In 
addition, Noller (1982) found that distressed wives were more likely than nondistressed 
wives to want their husbands to increase their initiation of conversations and their 
expression of emotions. 
Demand-Withdraw Pattern of Communication 
Rather than communication skills per se, systems theorists emphasize the 
maladaptive "patterns" of communication within couples that prevent normal 
functioning and may maintain certain individual symptoms such as depression. A 
frequently noted interaction pattern in distressed couples is one in which a spouse 
pressures the other with demands, complaints, and criticisms, while the other 
withdraws with defensiveness and passive inaction. Various labels have been applied 
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to this scenario, such as the nag/withdraw pattern (Watzlawick, Beavin, & Jackson, 
1967) the pursuer-distancer pattern (Fogerty, 1976), the rejection/intrusion pattern 
(Napier, 1978), and the demand/withdraw pattern (Christensen, 1987, 1988; 
Christensen & Schenk, 1991; Greenberg & Johnson, 1986; Sullaway & Christensen, 
1983; Wile, 1981). Gattman (1991) described a pattern he refers to as "stonewalling. " 
This is characterized by the listener presenting 
a stone wall to the speaker, not moving the face very much, avoiding eye 
contact or using what I call a monitoring eye contact pattern, holding the neck 
rigid and not using the usual listener responses such as head nods or brief 
vocalizations that tell the speaker that the listener is tracking. (p. 4) 
Gottman (1993) found that the husband's stonewalling is predictive of divorce. An 
early study by (Christensen & Heavey, 1990) found that dissatisfied wives complained 
of their husbands ' withdrawal , while the dissatisfied husbands complained of their 
wives' complaints, criticisms , and emotionality . Christensen and Schenk ( 1991) 
undertook a program of research to study the causes and consequences of withdrawal. 
They found that (a) couples can agree on the presence of this pattern in their 
relationship; (b) the reported frequency of demand/withdraw interaction is highly 
associated with marital dissatisfaction; and (c) women tend to assume the demanding 
role, whereas men tend to assume the withdrawing role during conflictive interactions . 
This finding replicates previous research findings (Christensen & Heavey, 1990; 
Fogerty, 1976; Kelley et al., 1978; Napier, 1978; Wile, 1981). In addition, Markman, 
Renick, and Stanley (Markman, 1991) found that problem-solving inhibition in men 
and low levels of problem-solving facilitation for men predict both divorce and marital 
distress 5 years later. 
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The demand/withdraw pattern of marital interaction has been identified as a 
particularly destructive style of marital interaction . Additionally, researchers have 
noted the tendency of spouses who engage in this pattern to grow more polarized over 
time, leading to the increasing deterioration, and often dissolution , of marital 
relationships (Gray-Little & Burks, 1983). Jacobson and Margolin (1979) noted that 
this demand/withdraw pattern is a core conflict for many couples and is an especially 
difficult pattern of marital interaction to treat in therapy; this assertion has received 
subsequent empirical confirmation (Jacobson, Follette, & Pagel, 1986) . Finally, 
Christensen and Schenk (1991) in comparing nondistressed, clinic (self-referred for 
marital therapy), and divorcing couples found that clinic and divorcing couples 
evidenced more mutual avoidance of problem discussions and more demand/withdraw 
communication during problem discussions than did nondistressed couples . One factor 
that may have considerable influence on increasing the likelihood of withdrawal is 
physiological arousal. Gattman (1993) found that stonewalling is characteristically 
male and that a man's stonewalling is associated with the physiological arousal of both 
spouses . While each individual is unique in what triggers arousal, as Notarius and 
Markman (1993) stated, "Under conditions of extremely high emotional arousal, you 
will find it very difficult to keep your conversation moving forward and preventing it 
from deteriorating into predictable conflict" (p. 166). 
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Influence of Physiological Arousal 
Physiological arousal (autonomic nervous system arousal) is signaled by 
increases in blood pressure, heartbeat, pulse, and perspiration . An individual becomes 
physiologically aroused when threatened, in what some scientists call the "fight or 
flight" syndrome. Biologically, when an individual perceives a physical threat, this 
physiological arousal prepares one to stay and fight the enemy, or to run away. The 
physiological arousal represents a coordinated effort by the sympathetic nervous system 
to protect the body from a perceived threat. This arousal has proven to be quite 
adaptive when confronted with physical danger. In relationships, the "danger" is not 
as likely to be a physical threat (except when the prospect of violence is real) , as it is a 
psychological one (Notarius & Markman , 1993). Either or both partners may learn 
that marital conflict leads to physiological arousal and arousal may then lead to even 
greater conflict. The degree of arousal , the frequency of arousal, and how long it takes 
to calm down are important aspects of how physiological arousal relates to conflict. 
Further, research has consistently demonstrated that the type of topic discussed 
affects physiological responses (Gormley, 1984; Lynch, 1985). People show increased 
blood pressure and heart rate when speaking about anger-provoking topics and show 
decreased blood pressure and heart rate when talking about topics that make them sad 
or depressed. Notarius and Markman (1993) have asserted that a spouse's perception 
of destructive talk serves to create the psychological threat to which the sympathetic 
nervous system is responding. It may be postulated then, that what the speaker thinks 
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about the topic and the situation in which the interaction occurs affect the speaker's 
physiological reactivity. Buehlman, Gottman, and Katz (1992) reported similar 
findings. They measured cardiac interbeat interval, pulse transmission time to the 
finger, finger pulse amplitude, skin conductance level, and general somatic activity of 
couples engaged in discussion. In that study couples who expressed negativity or 
showed an absence of positive feelings about their marriage and about their past were 
far more autonomically aroused than couples who were less negative and more 
positive. Buehlman et al. (1992) engaged the couples in an oral history interview and 
found that negativity during the interview was significantly correlated with greater 
autonomic arousal. They speculated that the branches of the autonomic nervous system 
that are implicated in the observed autonomic arousal are widespread. This provides 
support for Gottman's (1991) diffuse physiological arousal (DPA) and the effect of 
such arousal on marital interaction. DPA refers to the dispersed activation of the 
autonomic nervous system, as opposed to any specific system or end-organ arousal. 
Explaining the effect of DPA on marital interaction, Gottman (1991) stated: 
There are a number of hypothesized consequences of DPA, including a reduced 
ability to process new information, a reliance on overlearned behaviors and 
cognitions, and a tendency to invoke fight and flight behaviors (e.g., the 
escalation of aggression and threat, and withdrawal from interaction). Another 
hypothesized consequence of DPA is its aversive nature. If this is the case, 
then states of DPA fit an escape conditioning model. Whatever behaviors are 
used to soothe DPA will become more likely in the subject's repertoire. (p. 
263) 
Gottman (1990, 1991) has also suggested that DPA may involve Ekman's 
(1984) concept of flooding, in which a wide range of stimuli eventually become capable 
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of evoking blends of negative affects. As he stated, "I would add that the term 
'flooding' also suggests that the emotional state becomes disregulating in the sense that 
a person can attend to or do little else when flooded" (pp. 263-264). Further, he 
asserted that individuals who are involved in relationships that "chronically generate 
negative affect blends that lead to flooding may become excessively vigilant to 
potentially threatening and escalating interactions" (p. 264). Therefore, according to 
Gottman, DPA and its related flooding would be incompatible with calmly working 
through conflicts. 
Gender Differences in Physiological Responses 
The physiological theory of marital interaction posits fundamental biological 
differences between males and females. The most explicit theoretical formulation of 
the interrelationship between biology and social interaction is Gottman and Levenson's 
(1986, 1988) theory of marital interaction and distress. They argue that males and 
females differ in physiological reactivity to stress, with males showing more autonomic 
nervous system activation than females. They review evidence indicating that males, 
compared to females, produce greater heart rate increases, catecholamine release, skin 
conductance, and so on, in response to a wide variety of stressors. Because 
interpersonal conflict is innervating, males become more aroused than females during 
marital disagreements. This arousal leads to the use of different conflict management 
strategies. Males try to avoid or minimize involvement in conflict such as attempting 
to rationalize the disagreement rather than expressing feelings. In response to the 
emotional withdrawal of their partners, and because they are less reactive to stress, 
enabling them to function more effectively in a climate of negative affect, females 
persist in order to resolve the disagreement. Consequently, the couple develops a 
nonfunctional pattern of initiations and rejection with neither party happy about it. 
Naturally, dissatisfied marriages result. Ultimately, this withdrawal can lead to the 
emotional collapse of the marriage (Gattman, 1979; Noller, 1984). 
Influence of Withdrawal on Marriage 
11 
The conflict avoidance observed in males as a result of physiological arousal is 
generally unassertive and uncooperative. Conflict avoidance, or the psychological 
withdrawal from a conflict , occurs when participants communicate in ways designed to 
move the discussion away from the matter at hand. Speaking abstractly about an issue, 
denying that a problem exists, and making jokes are a few examples of how individuals 
use avoidance. Failing to engage in conversation, or withdrawal is the most extreme 
form of avoidance. These patterns might not seriously affect happily married couples 
because of the relatively infrequent occurrence of interchanges characterized by 
negative affect reciprocity . Regarding distressed marriages, however, one might make 
a prediction concerning the effect of such physiological arousal. For instance, one 
might predict that in distressed marriages, ones in which there is considerable negative 
affect and frequent emotionally charged interactions, this physiological response pattern 
perpetuates the couple's problems, and causes continued deterioration of the marriage. 
Markman (1991) asserted that a major determinant of future outcomes for a 
12 
relationship may be the extent to which the wives can bring up negative feelings 
constructively and the extent to which the husbands can respond to their partner's 
"gripes" constructively. He further stated that one of the best predictors of future 
divorce and distress is a high level of male withdrawal from real or perceived conflict. 
In Gottman's (1993) study on the prospective longitudinal prediction of marital 
dissolution, he found that the husband's stonewalling was predictive of divorce. 
Levenson and Gottman's (1983, 1985) earlier empirical studies provide 
supporting evidence for this prediction. Their first study (Levenson & Gottman, 1983) 
measured couples' physiological response (i.e., heart rate and galvanic skin response) 
during low- and high-conflict discussions. Physiological arousal was more closely 
associated with the couple's marital satisfaction than were assessments of the positive 
and negative affect exhibited in their interaction. Highly reactive physiological 
responses were accompanied by reports of marital distress. Moreover, in a follow-up 
study (Levenson & Gottman, 1985), where the participants in the initial study were 
contacted again 3 years later and completed a self-report measure of marital 
satisfaction, it was found that the best predictor of marital satisfaction was 
physiological response during the prior laboratory discussion . Couples who became 
more aroused during their conversation exhibited greater declines in marital 
satisfaction. With correlation coefficients exceeding .90, the magnitude of the 
association between physiological response and marital satisfaction testifies to the 
importance of the pattern. Although as Gottman (1993) stated, "At the time of this 
writing, the precise role of physiology remains open, as there is not consistency from 
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study to study as to whether husbands or wives in ailing marriages are more aroused or 
more physiologically reactive" (p. 66). Since the time of that statement, the precise 
role remains unclear. However, there is, as cited above, substantial literature 
suggesting a strong relationship between marital satisfaction, communication, and 
physiological arousal. 
Treating Marital Discord 
The effectiveness of communication training in marital therapy has been well 
established . Baucom , Sayers , and Sher (1990) demonstrated the effectiveness of 
Behavioral Marital Therapy (BMT), of which an important component is 
communication training . A majority of couples showed improvement in overall 
adjustment using this type of therapy . Floyd and Markman (1983) taught couples a set 
of communication and conflict resolution skills . In a 3-year follow-up (Markman, 
Floyd, Stanley, & Storaasli , 1988), intervention couples showed higher levels of 
marital satisfaction and lower levels of relationship instability than did control couples. 
While communication skills training alone has been shown to be effective, it fails to 
address the accompanying physiological aspect of marital conflict. 
Addressing Physiological Factors in Therapy 
It is important to note that the traditional therapist or counselor can effectively 
intervene in the treatment of the stress arousal process itself (Everly, 1989). The 
results of a study by Ewart, Burnett, and Taylor (1983) demonstrate that physiological 
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responses can be controlled. They provided marital communication skills training to 
two males during arguments with their wives, and found a significant change in 
communication patterns. Both males demonstrated lower reactivity during lab 
interaction than before undergoing the training. Those who received the training were 
able to reduce the frequency with which they made insulting or sarcastic remarks, 
denied responsibility for a problem, or contradicted their partner. Physiologically 
these subjects achieved an 8.8 mm reduction in systolic blood pressure while those in 
the control group recorded a decrease of 3.5 mm . The investigators deliberately 
excluded biobehavioral interventions such as progressive muscle relaxation or 
biofeedback training in order to determine if the communication strategies were 
effective in themselves . Researchers need to investigate the combined effects of 
communication skills training provided by therapy and biobehavioral interventions to 
ascertain if more powerful and broadly useful treatments can be developed . 
Application of Biofeedback in Monitoring 
Physiological Arousal 
A major application for biofeedback is in detecting and helping in the 
management of psychophysiological arousal, especially overarousal (Peek, 1987) . The 
three most common forms of physiological responses associated with overarousal 
within the field of biofeedback are skeletal muscle tension, peripheral vasoconstriction, 
and electrodermal activity (Basmajian, 1989; Everly, 1989; Peek, 1987). 
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Effectiveness of Biofeedback 
Biofeedback is a method that can be used to facilitate the self-regulation of the 
body's processes (Blumenthal, 1985). Biofeedback may be defined as the technique of 
using equipment (usually electronic) to reveal to human beings some of their internal 
physiological events, normal and abnormal, in the form of visual and auditory signals. 
This information can be used to teach the individual how to manipulate these otherwise 
involuntary or unfelt events by manipulating the displayed signals (Basmajian, 1989) . 
Biofeedback's roots extend back to early attempts to understand the functioning of the 
autonomic nervous system (ANS). The discovery by Miller (1969) that the ANS 
activities could be instrumentally conditioned in much the same way that central 
nervous system (CNS) activities could be led to the concept of biofeedback. In the 
early 1960s researchers reported the ability of subjects to alter heart rate (Everly, 1989; 
Shearn , 1962) . Today, biofeedback involves sophisticated instrumentation to allow a 
client to become aware of changes that occur in physiological processes to aid the client 
in achieving control over these processes (Blumenthal , 1985). 
Electromyographic Biofeedback 
Electromyographic (EMG) feedback measures the electrical discharge in various 
muscles, and that discharge is converted to sound, a display of lights, a deflection of a 
meter, or any combination of these. The strength of the signal is indicative of the 
amount of muscle tension the client is experiencing . These signals are noted by the 
16 
client, and the client is thus given the information that he or she needs in order to 
modify the function--in this case, muscle tension. As Everly (1989) stated, the words 
"stress" and "tension" are often used interchangeably, and muscle tension itself is a 
very obvious component of the fight-flight response. When a threat is perceived, any 
muscle throughout the body may tense; however, some do so in a characteristic way . 
For example, the muscles in the back of the neck will characteristically become tense 
as if in an effort to keep the head erect to aid in vigilance. Back, shoulder, and jaw 
muscles tense when the individual perceives himself or herself as being threatened or 
when he or she is under stress. Blumenthal (1985) noted that for almost two decades, 
EMG has been used as an adjunct therapy procedure for a variety of clinical disorders. 
He stated that "some studies have shown that EMG feedback can be more effective 
than progressive muscle relaxation training alone in reducing EMG activity " (p. 521). 
In EMG biofeedback training, the therapist may use the feedback techniques to help 
standardize relaxation training and to make it more reliable. 
The successful use of EMG therapy techniques have been demonstrated in 
several areas . One of the most successful uses for EMG is in pain treatment, especially 
muscle-contraction (tension) headaches (Budzynski, 1978). Keefe, Block, Williams, 
and Surwit (1981) found that progressive muscle relaxation , EMG biofeedback, pain 
medication, and supportive counseling in combination were effective in reducing pain, 
anxiety, and medication levels. McGrady and Higgins (1989) provided EMG 
biofeedback training to 40 patients with essential hypertension. They defined subjects 
as successful who decreased their mean arterial pressure by at least 5 mm Hg when 
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baseline and posttreatment measurements were compared. Their results showed that 
over 65 % of subjects were successful. In order to examine the long-term maintenance 
of EMG biofeedback, McGrady, Nadsady, and Schumann-Brzezinski (1991) examined 
these same successful subjects at a 2-year follow-up. They found that 38 % of these 
were still successful and remained unmedicated. 
However, to date, no study has used this technique to reduce the physiological 
arousal resulting from marital conflict. Therefore it is unclear as to what contribution 
reduced physiological arousal may have on marital interaction. This study examined 
the effect of EMG biofeedback training to reduce physiological arousal and its impact 
on marital communication. 
Summary 
The way in which a couple communicates influences, to a large degree, the 
amount of satisfaction each spouse experiences in the marriage. Many researchers 
contend that good communication is the key to intimacy and to family interaction. 
Both men and women are more satisfied with their marriages when they can talk about 
their problems with their spouses and have control over the resolution of conflicts 
(Madden & Janoff-Bulman, 1981). However, this does not mean that all 
communication is helpful to a marriage. There is a well-developed body of literature 
supporting the fact that distressed and nondistressed couples communicate in very 
different ways. 
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Conflict management is one of the key areas for effective communication. 
Some distressed couples exhibit what has been termed a pattern of demand/withdraw 
communication. A number of authors explain this pattern of demand/withdrawal 
through a physiological theory, asserting that the stressor of marital conflict evokes the 
stress response, causing physiological arousal, which is experienced as an aversive 
physical state. It is further hypothesized that there are biological differences in this 
stress response for men and women. This asserts that males show a larger autonomic 
nervous system response to stress, respond more readily, and recover more slowly than 
females. A number of studies have demonstrated that there are physiological markers 
such as increased muscle tension that accompany the stress response . 
Finally , it has been shown that individuals can exert a great deal of control over 
physiological responses and that biofeedback is an effective aid in that control. Everly 
(1989) cited two major advantages in using biofeedback to address stressors. First , 
biofeedback gives the client access to information regarding physiological functions not 
previously accessible to conscious alteration. Secondly, biofeedback can be used to 
directly modify the stress response itself , through the elicitation of the relaxation 
response. 
Thus, there is evidence in the literature to suggest that a therapist may be able 
to successfully "treat," indirectly, through decreasing physiological arousal, marital 
problems by using biofeedback training. However, research is needed to examine the 
effectiveness of such an approach. 
CHAPTER III 
STUDY 
Purpose 
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The literature has suggested that there is a relationship between 
verbal/nonverbal behavior in married couples and physiological arousal. Based on this 
relationship, a further supposition is that a reduction in physiological arousal should 
lead to improved communication patterns . However, there have been no studies of 
therapies which attempt to change patterns of physiological arousal as a means of 
improving verbal/nonverbal behavior. The purpose of this study was to investigate this 
relationship and to examine the effectiveness of using physiological intervention in 
improving marital interaction . 
Several research questions were answered: 
1. Are interaction patterns and physiological arousal correlated, that is, are 
relatively positive interactions accompanied by relatively low physiological arousal and 
relatively negative interactions accompanied by relatively high physiological arousal? 
2 . To what extent is biofeedback training effective in reducing physiological 
arousal during conflictive interactions? 
3 . Does reducing arousal result in a change in interaction patterns? 
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Design 
This study employed a multiple-baseline across subjects design. The multiple 
baseline is a design in which the treatment condition is successively administered to 
several subjects, successively administered to different behaviors, or to the same 
subject in several situations after baseline behaviors have been recorded for different 
periods of time (see Table 1). After the baseline data were collected , the experimental 
treatment was successively administered to each couple. In effect , the design used an 
introduction of the experimental treatment at different intervals for different subjects . 
The multiple baseline avoids the necessity of other single-subject designs for a reversal 
of behavior to baseline level. This was necessary because the effects of biofeedback 
training are meant to cause irreversible changes in behavior , preventing a return to 
baseline behavior. 
Method 
Subjects 
Subjects for this study were recruited through advertisements in the local 
newspaper . The recruitment procedures were not intended to produce either a 
representative or a random sample from any particular population but rather to select 
couples who met specific criteria and who were motivated to participate . Couples were 
paid $100 for participation in the complete study. The subjects were apprised of the 
experimental nature of the study and were informed that treatment would consist only 
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Table 1 
Research Design 
Couples Time 1 Time2 Time3 Time4 Time 5 
1 Baseline Treatment Post 
2 Baseline Baseline Treatment Post 
3 Baseline Baseline Baseline Treatment Post 
of biofeedback training. 
Sixteen couples responded to the advertisements and were then assessed for 
overall marital dissatisfaction/distress using the Dyadic Adjustment Scale (DAS; 
Spanier, 1976; see Appendix A) . Margolin, John, and Gleberman (1988) noted that 
distress in 
couples is reflected by having a combined score of less than 194 (with each individual 
scoring less than 97). Spanier (1976), in developing the DAS, found that divorced 
couples scored a mean of 141 on the instrument. Therefore, couples scoring over 194 
were considered as not evidencing sufficient distress in their marriage to merit 
inclusion in the current study, while those scoring below 141 were considered to be 
experiencing levels of distress approximately equal to the divorced couples in Spanier's 
(1976) original study, exceeding the level of distress desired for this study. Therefore, 
the range of scores from 141 to 194 was adapted as a target range for acceptance into 
this study. Using this criterion, five couples scored within the distressed level. One 
of the five couples later notified the experimenter that they were withdrawing from 
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consideration for inclusion due to their decision to proceed with divorce proceedings. 
Another couple was unable to attend the scheduled sessions, leaving three couples who 
met the inclusion criteria in terms of scores on the DAS and ability to conform to the 
experimental schedule. These remaining three couples agreed to participate in the 
study and met the following criteria: (a) agreed to voluntarily participate in the study; 
(b) were not currently involved in any other psychotherapy; (c) completed the Couple's 
Pre-Counseling Inventory; (d) professed a desire to make changes in behavior in order 
to improve their marriage; and (e) scored similarly to each other on the Dyadic 
Adjustment Scale, and had a combined score of 194 or less. 
Subjects came from a variety of socioeconomic backgrounds, ranged in age 
from 31 to 40, and reported marriages ranging in length from 2 to 16 years. 
Instruments 
Dyadic Adjustment Scale . The Dyadic Adjustment Scale (DAS; Spanier, 1976) 
is a 32-item rating instrument designed to measure the quality of adjustment between 
marital couples or other partners in a dyadic relationship . It provides an overall 
measure of adjustment and its four subscales provide information on components of 
dyadic adjustment. Respondents indicate the extent to which they agree or disagree 
with their partner on some items, and they rate how often they engage in various 
activities with their mate on other items. In this study the DAS was used as a global 
measure of dyadic satisfaction, with a theoretical range of 0-151. The internal 
consistency coefficient alpha is .96 for the Total DAS, when used as an overall 
measure of dyadic satisfaction . The DAS provides specific information on level of 
perceived agreement/disagreement in 17 life areas. 
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Couple's Pre-Counseling Inventory. The Couple's Pre-Counseling Inventory 
(CPCI; Stuart & Jacobson, 1987; see Appendix B) is designed for use with married or 
cohabiting couples, and focuses on the identification of daily behavioral exchanges, 
patterns of communication, sexual interaction, negotiation, decision making, child 
management, and conflict containment. These areas are assessed through the following 
nine scales: (a) general and specific happiness with the relationship; (b) caring 
behaviors; (c) conflict management; (d) communication assessment; (e) sexual 
interaction; (f) moods and management of personal life; (g) decision making; (h) 
division of home, child care, and work responsibilities; and (i) child management. 
Rapid Couples Interaction Scoring System. It is well documented that 
distressed couples consistently exhibit more negative than positive behaviors (Buehlman 
et al., 1992; Gettman, 1979, 1980; Gettman & Levenson, 1986; Krokoff, Gettman, & 
Hass, 1989; Margolin & Wampold, 1981). However, while most researchers agree 
that not all negative behaviors are equally destructive, there is less agreement on what 
particular negative behaviors are the best discriminators of distressed/nondistressed 
couples. For example, Gettman and Levenson (1986), found that hostile remarks (i.e., 
complaints, put-downs) characterized unhappy spouses, while Markman and Notarius 
(1987) found that distressed couples showed more negative escalation and withdrawal 
behaviors. The present study focused on the relationship between physiological arousal 
and overall marital interaction including both positive and negative behaviors in 
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general. In order to accomplish this, the Rapid Couples Interaction Scoring System 
(RCISS; Krokoff et al., 1989) was employed. The RCISS is a behavioral-observation 
coding system for couples derived from the Couple Interaction Scoring System (CISS; 
Gettman, 1979; Notarius & Markman, 1981). The RCISS uses a verbatim transcript of 
the videotaped interactions of couples. Thirteen behaviors are scored for the speaker 
and nine behaviors are scored for the listener on each turn at speech. These 22 
individual variables are then consolidated into eight summary variables (Gettman, 
Kahen, & Goldstein, 1996; see Appendix C). The summary variables were used in this 
study and include: Negative Agenda Building--Own Views; Negative Agenda Building-
-Response; Negative Emotional Repair and Maintenance; Negative Listening; Positive 
Agenda Building--Own Views; Positive Agenda Building--Response; Positive 
Emotional Repair and Maintenance; and Positive Listening. These eight summary 
codes are classified as either positive (four codes) or negative (four codes). Therefore, 
each individual in the study would have eight individual scores, one frequency total for 
each of the eight summary codes. The four codes classified as negative can then be 
combined to yield a total frequency of negative behaviors and the four positive codes 
can be combined to yield a total frequency of positive behaviors. These two frequency 
totals, the combined negative behaviors and the combined positive behaviors, were then 
combined to yield an overall global summary score. In order to assure that no 
individual would have an overall negative total, a constant of "200" was added to the 
overall global summary score for each individual. This assured that (a) all global 
summary scores would be positive; (b) the larger the number, the greater the number 
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of positive behaviors relative to negative behaviors; and (c) scores exceeding 200 
would represent net positive behaviors and scores less than 200 would represent net 
negative behaviors . If biofeedback training was successful in improving the overall 
interaction pattern of the spouses, then it should be reflected by larger numbers (more 
positive responses) on the global summary scores. This would occur as a result of 
either (a) increases in positive behavioral responses relative to negative behavioral 
responses or (b) corresponding decreases in negative behavioral responses relative to 
positive behavioral responses . 
Coders for the RCISS were trained using the Rapid Couples Interaction Scoring 
System (RCISS): A Manual for Coders (Gottman et al . , 1996). For each coded 
transcript page, disagreements between coders were tallied, reviewed , and resolved to 
100 % agreement by the two coders . 
Biofeedback Measures 
Physiological responses were recorded using a J & J Model 1-330 biofeedback 
monitor. Muscle tension, measured as EMG responses recorded at the trapezius 
muscle, was measured every 2 seconds. These data were then summarized , producing 
a mean for every 6 seconds of activity. These 6-second means were then combined 
into means for each 3-minute time period during the 15-minute sessions, yielding five 
individual means for each session. 
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Levels of EMG for "Relaxed" State 
In order to determine whether the individual subjects were exhibiting EMG 
levels that were "relaxed" or "stressed," several sources were consulted. The 
Association for Applied Psychophysiology and Biofeedback (AAPB) and the 
Biofeedback Certification Institute of America (BCIA) were contacted by phone, and 
representatives of each stated that there were no existing norms for EMG levels 
available. The Stens Corporation, a company that conducts training seminars for 
certification in the practice of biofeedback, was contacted, and a representative of that 
corporation provided estimates of what might be considered appropriate EMG levels 
for a relaxed state (S. Stern, personal communication , September, 1996). He stated 
that an EMG level of approximately 2.6 could be viewed as average, and relaxed in 
general. Further, it was suggested that a level of 3. 0 and below might serve as a 
useful , although arbitrary, guideline for EMG levels that could be viewed as "relaxed ." 
However , guidelines for what might be considered as "stressed" or "aroused" were 
more difficult to estimate. As stated, there are no clear indicators for levels over 4 .0 
as to what would qualify as an aroused level. Therefore, for the purposes of this study, 
no attempt was made to present EMG levels as "aroused" or "stressed," but levels of 
3.0 and below were selected as rough estimates of a "relaxed" state. This "relaxed" 
level (~ 3.0) is indicated on each of the figures that present the individual EMG 
levels (see Appendix D). Importantly, it must be noted that, due to the wide 
individual variation in EMG levels, this should be considered as only a rough 
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guideline . Individuals may be quite relaxed while registering EMG values above 3.0, 
and conversely, may be quite aroused while registering levels below this stated 
guideline. 
Discussion Tasks 
The discussion tasks used were modeled after those described in Gottman and 
Levenson (1992). There were two conversational interactions: (a) discussing the 
events of the day and (b) discussing a problem area of continuing disagreement in their 
marriage . The two areas were included in an attempt to isolate differing interaction 
patterns. Prior to attending the first session, each spouse had completed the CPCI 
(Stuart & Jacobson, 1987) in which they rated the perceived severity of a standard set 
of marital issues such as finances, child-rearing, trust, and so forth, on a 1-to-5 Likert 
scale . For each couple, a preliminary list of topics for which the severity ratings 
matched was derived . These topics were then discussed in greater detail with the 
couples to gain a greater understanding of which particular topics were most closely 
matched in terms of the dissatisfaction expressed by each partner. Following this 
discussion, the topics for which there was greatest agreement between spouses as to 
severity were selected as the problem areas. 
Procedures 
The three couples who met participation requirements and consented (Appendix 
D) to take part in the study were informed of the assessment procedures (physiological 
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measures and the videotaped behavior), and their right to discontinue their participation 
at any time. They then completed the CPCI, which was scored and problem areas were 
identified and used in subsequent sessions. 
All couples participated in a baseline, training, and posttreatment session. One 
couple participated in two baseline sessions and another couple participated in three 
baseline sessions. All sessions were completed within 3 weeks. A description of each 
type of session is provided below. 
Baseline Sessions 
Prior to the intervention, baseline data were collected on both behavioral 
interaction patterns, using the RCISS, and EMG levels . These data were collected in 
two different types of discussion sessions to allow comparisons between the interaction 
patterns and EMG levels in presumably variant conditions . 
All couples came to the laboratory during baseline sessions after having not 
spoken for at least 8 hours. After biofeedback equipment was attached, couples 
engaged in a 15-minute conversational interaction discussing the events of the day, a 
presumably neutral condition (see Appendix E). Following this discussion, couples 
were requested to discuss a selected problem area in their marriage, a presumably high 
conflict-evoking condition (see Appendix F). 
Biofeedback Training Sessions 
After completion of the baseline sessions, each spouse received individual EMG 
biofeedback training based on the Easy Learn Program developed by Hartje (1988). 
This biofeedback training consisted of eight stages that were completed over multiple 
days within 1 week. During Stage 1, a professionally recorded relaxation tape was 
played for approximately 20 minutes . The tape (EMG orientation) explains EMG 
feedback and gives some suggestions as to how the individual might begin to regulate 
muscle tension levels . Feedback was continuously provided during the time period 
while EMG levels were being monitored . 
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During Stage 2, a shaping procedure was used in which the threshold was 
gradually lowered in order to allow the individual to drop his or her EMG levels to the 
lowest attainable values. This stage has a criterion consisting of 2 . 7 microvolts for five 
consecutive trials using J & J instruments. Two point seven (2.7) microvolts is a 
relatively low level for upper body, wide band pass feedback. The reason that five 
consecutive trials at this level were required was to ensure that the individual did not 
meet this goal by simply temporarily dipping down and then immediately bouncing 
back up to higher levels. The therapist continued the training until all conditions of 
Stage 2 were met. 
The purpose of the training at Stage 3 was to determine how well the individual 
had retained the skills learned during Stage 2 and to provide practice in those skills. 
During Stage 3, the therapist monitored EMG, but provided no feedback . The client 
was asked to relax as best he/ she could and trials were continued until the client 
reached the criterion of five consecutive trials averaging 2. 7 microvolts, without the 
assistance of feedback . 
30 
Stage 4 was a logical extension of Stage 2. The individual received further 
EMG shaping, but the criteria became more rigorous. The individual continued to 
work on Stage 4 until he/she could maintain 2.0 microvolts on the J & J instrument for 
two consecutive trials. 
Stage 5 required subjects to add a new level of sophistication to their skills . 
Subjects were required not only to relax , but to do so quickly . The emphasis was upon 
speed . The reason for Stage 5 stems from the literature showing a very high drop-out 
rate for transcendental meditation practitioners. It is Hartje ' s belief that one of the 
problems with meditation is the time required to meditate . Type A individuals who 
most need to meditate are the ones who are least likely to dedicate two 20-minute time 
periods each day to this procedure . The result is a high drop-out rate. To mitigate 
against this problem, speed training was incorporated to teach the individual to achieve 
low levels of EMG activity within 5 seconds . By teaching an individual to do it 
quickly, he or she is much more likely to practice the procedure out in the real world. 
In Stage 5, the therapist set the threshold at a low, attainable level of 3 . 0 microvolts, 
which corresponds to the level adapted as relaxed for this study. The therapist then 
asked the individual to tense certain muscles , hold the tension, and then demonstrate 
the ability to drop below threshold, taking no more than 5 seconds to do so. 
Individuals were practiced in this technique until they could maintain the 3.0 microvolts 
for at least 10 seconds. By the end of Stage 5 training, all subjects were able to brace 
various combinations of muscles, hold high levels of EMG activity, and then drop the 
activity to levels of~ 3.0 microvolts, which met the criteria adapted for this study as 
relaxed within the 5-second time period. Therefore, at the end of Stage 5, subjects 
have been able to maintain levels of ..::;_ 2. 7 microvolts for five consecutive trials 
(Stage 2), reach a criterion of five consecutive trials averaging ..::;_ 2.7 microvolts 
without feedback (Stage 3), maintain ..::;_ 2.0 microvolts for two consecutive trials 
(Stage 4), and, in Stage 5, reduce EMG from high levels to ..::;_ 3.0 microvolts for at 
least 10 seconds. This indicates that, for at least short periods of time, all of the 
subjects were capable of achieving a relaxed level of EMG. 
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During Stage 6, the therapist introduced conversation into the training so as to 
emulate "real world" conditions. The purpose of Stage 6, therefore, was to generalize 
the skills gained in previous sessions to more real world conditions. During Stage 6, 
the individual was engaged in a conversation initially concerning a neutral topic, such 
as breakfast the previous day or some other nonstressful discussion. The individual 
was interrupted repeatedly and was told to "drop it" right in mid-sentence during these 
discussions. The subject was considered successful upon achieving EMG levels of..::;_ 
2.5 microvolts. Once this was mastered, advanced generalization was introduced 
during which stressful topics were utilized . Visual feedback was available to the 
subjects throughout this training stage . Again, this skill was practiced until the subject 
could successfully lower EMG levels to..::;_ 2.5 microvolts within 6 seconds . The 
subject was not graduated to Stage 7 until this was accomplished, and while some 
subjects accomplished this more quickly, all achieved this training criterion. This 
training provided subjects with practice in recognizing tension and dropping it while 
engaged in a conversation with another person . While this proved more difficult for 
the subjects, all were successful in reaching the training criteria, and were then 
graduated to Stage 7. 
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Stage 7 consisted of a stress test without feedback to test the individual's ability 
to perform the skills previously taught. During Stage 7, no feedback was provided, but 
EMG levels were monitored. Subjects continued the test until they achieved a 
minimum of one trial at 2 microvolts and two trials averaging 2.2 microvolts. Again, 
all subjects were able to control their muscle tension to the extent of being successful in 
achieving this very low, relaxed EMG level without the assistance of feedback. 
The final stage of training also incorporated a stress test in which no feedback 
was provided. In addition, during Stage 8, personal stressors were introduced into the 
conversation occurring on trials. Subjects continued the test until they were able to 
maintain EMG levels below 3 .0 microvolts. Again, as in each graduated previous 
stage, this represented a more difficult task requiring more skill in the control of 
muscle tension. However, all subjects completed the eight stages of training within 1 
week . This indicated that at the end of the week's sessions, all subjects possessed the 
skill to lower EMG levels ..:::;,_ 3.0 microvolts, the criterion established as a relaxed 
level for this study. 
Posttreatment Sessions 
Once couples successfully completed Stage 8 of the training, they returned for 
one posttreatment session The posttreatment session was conducted in the same 
manner as the baseline sessions, and the results of the posttreatment were compared 
with the results of the baseline (pretreatment) session to determine the impact of the 
intervention. 
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Following posttreatment sessions, subjects were provided additional information 
on marital counseling and resources for future therapy. 
CHAPTER IV 
RESULTS 
Preliminary Data Analysis 
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Initially, the EMG data for all individuals taking part in the study were 
examined in order to identify movement artifacts. Movement artifact is a common 
signal error seen when monitoring patients. These are caused by movements of limbs 
and/or cables attached to the electrodes that induce voltages that biofeedback 
instruments cannot distinguish from EMG voltages that are caused by the muscle 
tension resulting from physiological arousal. However, there are no established 
guidelines for objectively identifying specific EMG values as movement artifacts. 
Therefore, it is difficult to determine: whether high levels of EMG are the result of a 
movement artifact, or whether the values are high levels of muscle tension that 
accurately reflect the subject's physiological arousal. In general, movement artifacts 
would be high values lasting a brief time and conspicuously higher than the preceding 
and successive recorded values. In this study, EMG levels identified as movement 
artifacts consisted of unusually high values that lasted no more than three observations 
and were at least 1.4 times larger than values for the two prior and successive 
observations. These criteria were applied to all subjects except for Husband #3. The 
EMG data for this subject's posttraining session was characterized by a succession of 
brief, extreme fluctuations throughout the session. The large number of observations 
meeting the above criteria for movement artifact made it impossible to selectively 
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identify such extreme values. Therefore, for Husband #3, the criterion employed was 
simply to identify those values that were equal to, or exceeded 30 microvolts. This is a 
conservative estimate of values that would in all likelihood have been the result of 
actual movement rather than an increase in muscle tension due to physiological arousal. 
The complete EMG data for all individuals are presented in Appendix G. Each of the 
identified movement artifacts is indicated by bordered, highlighted text. These values 
were deleted before further data analysis. 
Effectiveness of Biofeedback Training 
As described previously, all subjects completed an intensive biofeedback 
training program during which each individual was required to demonstrate mastery of 
progressively more stringent training criteria . During training all subjects 
accomplished this, evidencing an ability to control muscle tension , as measured by 
EMG levels , at or below values provided in the Hartje Easy Learn Program (Hartje , 
1988). 
One question of paramount importance in this study was whether subjects could 
learn to effectively control their physiological responses when discussing conflict-
evoking topics with their spouse. In order to determine the effectiveness of the 
biofeedback training, subjects ' baseline EMG levels were compared to posttraining 
EMG levels during conflict conditions . If training was effective, EMG levels during 
posttraining sessions should be lower than exhibited during baseline conditions. 
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The data for Husband #1 are presented in Figure 1. During baseline, EMG 
levels were, on the whole, well below what would be considered a relaxed state, with 
only three spikes 2. 3.0 microvolts . However, during posttraining, although EMG 
levels are, on the whole, within a range of values reflecting relatively low levels of 
arousal , they are clearly higher than those recorded during baseline. In fact, for 
Husband #1, more than one third (37.58%) of the data during the posttraining session 
exceeded 3. 0 microvolts. This would indicate that the training provided was not 
effective in enabling Husband #1 to control physiological arousal as measured by EMG 
levels. The EMG levels for Wife #1 during baseline and posttraining are presented in 
Figure 2 . An examination of the data revealed that more than one half (54.42 % ) of 
the recorded EMG levels during baseline condition are in excess of 3.0 microvolts . An 
examination of EMG levels during the posttraining session makes it clear that the level 
of arousal was substantially lower than during baseline , with only one notable spike 
exceeding relaxed levels . Data for Husband 2 are presented in Figure 3, and show a 
stable baseline for EMG levels, which is well within a relaxed range. The EMG levels 
for Wife #2, presented in Figure 4, are quite elevated across both baseline sessions. 
The levels during posttraining, although variable, are clearly much lower than during 
baseline sessions. These data suggest that, as with Husband #2, the biofeedback 
training was successful for Wife #2. The EMG levels recorded for Husband #3 , 
displayed in Figure 5, are quite elevated during the first baseline condition. However, 
as can be seen, these levels drop substantially , and remain relatively stable at these low 
levels across baselines 2 and 3. However, in the posttraining session, EMG increases 
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to profoundly high levels, often exceeding 10 microvolts, and remain well above the 
low levels previously demonstrated during baseline conditions 1 and 2. This would 
indicate that, as with Husband #1, biofeedback training was not successful in enabling 
the control of EMG levels. The EMG levels for Wife #3 are presented in Figure 6. 
As can be seen, EMG levels during the baseline conditions are relatively high, and, 
particularly during baselines 2 and 3, these levels remain well above established levels 
of relaxation. While EMG levels during posttraining decrease slightly in relation to 
baseline 3, in comparison to the baseline sessions as a whole, there is little change . 
This suggests that, along with Husbands #1 and #3, biofeedback training was not 
effective for Wife #3 . 
As can be seen, then, from Figures 1-6, among the six individuals in the study, 
three (Wife #1, Husband #2, and Wife #2) demonstrated a definitive decline in EMG 
levels after the training. However, for Husbands #1 and #3, there were actually 
increases from EMG levels in baseline conditions to the posttraining conditions. The 
EMG levels for Wife #3 showed little if any substantive changes from baseline sessions 
to posttraining sessions . The inability of these three subjects (Husbands #1 and 3, and 
Wife #3) to achieve lower EMG levels during posttraining suggests that while all 
subjects were able to meet the training criteria in reducing EMG levels, for these three 
subjects, this skill did not generalize to actual interactions with their spouses. 
Comparison of Neutral and Conflict Conditions 
As described earlier, each of the individuals participating in the current study 
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interacted with spouses during two conditions, conflict and neutral. In order to 
determine if there were differences in physiological arousal during each of the 
conditions, EMG levels were examined during baseline and posttraining sessions for 
each subject. The data for Husband #1 are presented in Figure 7. In essence, the 
EMG levels for the conflict and neutral conditions do not differ during the baseline 
session. While the levels displayed in the neutral condition during posttraining appear 
to be somewhat higher, on the whole, there is little substantial difference. EMG levels 
during neutral condition start off very high, then decrease during the middle part of the 
session, only to rise again near the end of the session. The pattern displayed during the 
conflict condition shows three distinct periods of increased physiological arousal. 
Relatively high levels of EMG characterize the beginning, middle, and end of the 
session. Figure 8 shows the EMG levels for Wife #1. Overall, there appears to be 
little difference between conflict and neutral conditions in physiological arousal. Both 
conditions show a marked decrease in EMG levels form baseline to posttraining 
sessions. The EMG levels for Husband #2 are presented in Figure 9. With the 
exception of more pronounced spikes during the neutral condition, there appears to be 
little difference in physiological arousal during the two conditions. The EMG levels 
for Wife #2, shown in Figure 10, reveal slightly higher levels of physiological arousal 
during the conflict condition. Levels displayed in the conflict condition are slightly 
higher in baseline 1, notably higher in baseline 2, and are clearly higher in the 
posttraining session as well. Figure 11 displays the EMG levels for Husband #3. 
While physiological arousal appears to be higher during the conflict condition during 
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baseline 1, there is little or no difference during baseline sessions 2 and 3. However, 
the relationship displayed in baseline 1 is reversed during the posttraining session, with 
physiological arousal clearly higher during the neutral condition. The EMG levels 
displayed in Figure 12 for Wife #3 show little difference in physiological arousal 
during the neutral and conflict conditions. In summary, there was essentially no 
difference in EMG levels displayed during the conflict and neutral conditions for four 
(Husband #1, Wife #1, Husband #2, and Wife #3) of the six individuals . Wife #2 
exhibited higher levels of physiological arousal during the conflict condition, while the 
data suggest that arousal was higher during the neutral condition for Husband #3. 
Behavioral Impact as a Result of Biofeedback Training 
To assess if the biofeedback intervention had an impact on behavioral 
interaction patterns, RCISS scores obtained before training were compared to those 
after training for all six individuals. For each of the individual's 15-minute sessions , 
EMG levels and RCISS data were divided into 3-minute time periods, resulting in five 
discrete measurements per session. 
Analysis of Individual EMG and Behaviors 
Global Summary Scores 
In order to examine the impact of biofeedback training on overall interactions, 
the global summary scores were examined for each individual. As previously 
described, the eight (four positive/four negative) summary scores were combined to 
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create a global summary score as a measure of overall behavior representing either net 
positive (greater than 200), or net negative (less than 200) patterns of behavior. 
The data for Husband #1, shown in Figure 13, reveal a slight improvement in 
the overall pattern of interactions, accompanied by a very slight increase in EMG 
levels. The EMG levels remained roughly the same during posttraining with the 
exception of an increase during one of the 3-minute time periods, causing the overall 
slight increase. 
The data for Wife #1 , shown in Figure 14, revealed a slight overall 
improvement in interaction when posttraining global summary scores were compared to 
baseline global summary scores . The EMG levels for Wife #1 were reduced 
substantially and this was accompanied by the improvement in interaction as shown. It 
appears that, during this conflict session , the number of positive behavioral responses 
roughly equaled the number of negative behavioral responses . In the baseline session , 
the positive behavioral responses were well below this level throughout the session . 
Therefore, for Wife #1, lowered EMG levels were associated with improved 
interactions during the conflict condition of the posttraining session . 
The global summary scores for Husband #2 are depicted in Figure 15. As 
shown , there was a reduction in EMG levels from baseline sessions to posttraining 
sessions. This lower level of muscle tension was accompanied by an overall 
improvement in behavioral responses. It can be seen that, while EMG levels were 
relatively stable and within the relaxed range during baseline sessions, the number of 
positive behavioral responses fell well below the number of negative behavioral 
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responses, resulting in global summary scores well below 200. This is indicated by the 
lack of all but one 3-minute period falling below the point at which negative behavioral 
responses are matched by an equal number of positive behavioral responses. However, 
during the posttraining session , there were a greater number of positive behavioral 
responses at each 3-minute time period throughout the session. Therefore, for 
Husband #2, the lowered EMG levels were associated with improved interactions 
during the conflict session. 
The global summary scores for Wife #2, presented in Figure 16, also show 
overall improvement in interaction during the conflict session from baseline to 
posttraining. There was a considerable reduction of EMG levels from baseline to 
posttraining and this remained relatively stable throughout the session . As shown , the 
number of positive responses was greater than the number of negative responses 
throughout the session, resulting in a greater global summary score than evidenced 
during baseline sessions . However, also as shown, there may have been a possible 
trend of improvement across session in the global summary score. As with Wife #1 
and Husband #2, the lowered EMG levels were associated with improved interactions 
during the conflict session. 
The overall pattern of interaction, as represented by the global summary score, 
for Husband #3, is presented in Figure 17. The pattern of behavior for Husband #3 
remained quite stable across the three baseline sessions and, as shown, remained 
relatively unchanged overall during the posttraining session. However, the EMG levels 
during posttraining were somewhat higher when compared to baseline sessions overall, 
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and notably higher than the two previous baseline sessions. Therefore, for Husband 
#3, although EMG levels in the posttraining session were higher than during the 
baseline sessions, the posttraining global summary scores remained relatively 
unchanged from the baseline sessions. 
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The data for Wife #3, presented in Figure 18, are more equivocal. As can be 
seen, during baseline sessions, the overall global summary scores were consistently 
equal to, or above the level at which positive responses outnumber negative responses . 
This pattern of behavior continued during the posttraining session, with the number of 
positive responses outnumbering the negative responses throughout the session . 
Therefore , it is apparent that there was no clear improvement in overall interaction for 
Wife #3. The slight increase in EMG levels during the third baseline session was not 
accompanied by a corresponding decrease in overall positive behavioral responses . 
Instead, the number of positive responses relative to negative responses remained 
relatively stable throughout this, and the previous two sessions, as well as during the 
posttraining session. Closer examination of the EMG levels for Wife #3 revealed that, 
when compared to baseline sessions 1 and 2 only, EMG levels during the posttraining 
session appear to be very similar. 
Negative Behavioral Responses 
Next, the number of negative responses and the average of the EMG data for 
each of the 3-minute time periods during conflict sessions were examined. Given the 
demonstrated relationship (Levenson & Gettman, 1983; 1985) between marital 
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dissatisfaction, increased physiological arousal, and increased negative affect, a 
successful intervention should result in a decrease in arousal and negative affect as 
measured by the RCISS. 
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The data for Husband #1 are presented in Figure 19. During baseline, EMG 
levels were very low as were the number of negative responses. During the 
posttraining session, EMG levels increased slightly, accompanied by a slight decrease 
in the overall number of negative responses . It is interesting to note that at the 9-
minute mark, there is an increase in EMG levels while the number of negative 
responses drops during this 
3-minute period. 
The data for Wife #1 are presented in Figure 20. During baseline, there 
appeared to be a close relationship between EMG levels and number of negative 
responses with higher EMG levels associated with a higher number of negative 
responses. During the posttraining session, EMG levels are substantially lower, 
although there appeared to be only a slight reduction in the overall number of negative 
responses. The number of negative responses fluctuates, with relatively higher levels 
at the beginning of the session, and then a notable reduction at the 9-minute mark 
followed by an increase, and finally decreasing again at the 15-rninute mark. 
Data for Husband #2 are presented in Figure 21. During baseline, relatively 
low EMG levels that are well within a relaxed range, but an extremely high number of 
negative responses characterizes the behavior of Husband #2. As shown, during 
posttraining, there is a profound decrease in EMG levels accompanied by an equally 
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profound decrease in the number of negative responses. Therefore, for Husband #2, it 
was apparent that reduced EMG levels were associated with substantially fewer 
negative responses relative to behavior exhibited during baseline sessions. 
Figure 22 presents the data for Wife #2, and reveals a pattern similar to that for 
Husband #2 . The EMG levels during posttraining, while still well above what would 
be considered a relaxed range, are considerably lower than those displayed during 
baseline. In conjunction with this decrease, the number of negative responses dropped 
to extremely low levels. This suggests that for both Husband #2 and Wife #2 , ability 
to lower EMG levels from baseline also resulted in decreased negative responses 
during conflict. 
Husband #3 exhibited a notable increase in EMG levels during posttraining 
when compared to baselines 2 and 3, as shown in Figure 23. The EMG levels 
displayed a great deal of variability and were quite high , overall, when compared to the 
previously low levels exhibited during baseline sessions 1 and 2. As shown, higher 
numbers of negative responses accompanied these higher EMG levels . 
The data for Wife #3 are presented in Figure 24. The EMG levels during 
posttraining were, overall, similar to those recorded during baseline. However , the 
number of negative responses increased substantially compared to the number recorded 
during baseline behavior. EMG levels and negative responses appeared to be positively 
correlated through the 9-minute mark. During the 9- to 15-minute period, EMG levels 
remained stable while the number of negative responses increased substantially, 
particularly from the 12- to 15-minute time period. Therefore, for Wife #3, while 
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overall EMG levels remained roughly comparable to baseline sessions, there was a 
slight increase in overall negative responses during posttraining, due primarily to a 
notable increase near the end of the session . 
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In summary, only Husband #2 and Wife #2 showed definitive reductions in the 
number of negative responses, accompanied by lower EMG levels during posttraining. 
While there was a decrease in the overall number of negative responses by Wife #1, 
this was relatively small and occurred within the context of a great deal of fluctuation 
during the session with no trend apparent. Husband #1 showed slight decreases in the 
number of negative responses in the context of increased EMG levels. The number of 
negative responses for Husband #3 increased during posttraining. Wife #3 also showed 
unequivocal increases in the number of negative interactions occurring during 
posttraining even though accompanied by EMG levels that were quite similar to 
baseline. 
Positive Behavioral Responses 
The data for each individual were then examined for the effect of EMG training 
on the number of positive responses observed during the conflict condition . The data 
for Husband #1 are presented in Figure 25, and show a slight increase in overall EMG 
levels accompanying a small increase in the number of positive responses. Overall , 
there does not seem to be a reliable relationship between EMG levels and the number 
of positive responses for Husband #1. During the first part of the posttraining session, 
as EMG decreased, so, too, did the number of positive responses. At the 9- and 12-
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minute marks, there was no relationship, and with the end of the session, EMG levels 
increased while the number of positive responses decreased. 
The data for Wife #1 are presented in Figure 26 . Posttraining EMG levels 
were substantially lower than during baseline, and remained quite stable throughout the 
session. The number of positive responses for the first 12 minutes of the session were 
higher than observed during baseline. It was only during the last 3 minutes of the 
session that these positive responses declined to baseline levels . This decrease during 
the last 3 minutes of the session does not invalidate the overall increase shown during 
the session, as fluctuations during a 15-minute session, even one this large, should not 
be entirely unexpected. This should not divert attention from the overall substantial 
increase in the positive interactions displayed, along with the lowered EMG levels. 
Examination of data for Husband #2 and Wife #2, presented in Figures 27 and 
28 , respectively , revealed very similar patterns for EMG levels , with both participants 
exhibiting substantially lower levels during the posttraining sessions compared to the 
baseline sessions. However, there was little change in the number of positive 
responses displayed, with Husband #2 showing an apparent overall decrease from 
baseline . The number of positive responses for Wife #2 appears to be relatively 
unchanged, overall, when compared to the baseline sessions. A comparison of the 
positive responses of Husband and Wife showed parallel patterns of increases as 
baseline sessions continued. This same pattern of corresponding behavior was present 
at posttraining also. As the figures show, an increase from the 3- to 6-minute mark 
was followed by decreases from the 6- to 9-minute mark, and from the 9- to 12-minute 
120 
100 Baseline 
80 
"' ~ 
c 
0 
~ 
"' 60 ... 
"' :g 
0 
c,., 
40 
J. •••••• •• 
20 
......... 
-... 
Posttrainini; 
__._ Positive responses 
· • • • ·EMG levels 
14 
12 
10 
8 "' 
6 
.:; 
;.. 
~ 
"' :::; 
...i 
L--~~~~~~~~~~~~~~~~~~~~....!..~~~~~~~~~~~~~~~~~~~~~-o 
12 15 9 12 15 
Minutes 
Figure 26. EMG levels and positive responses during baseline and posttraining conflict conditions 
for Wife #1 . 
-...J 
N 
.,, 
~ 
c 
0 
~ 
"' ... 
"' 
:~ 
0 
c.. 
120 
100 
RU 
(,0 
40 
20 
Baseline I 
............ :&· ..... ...  
12 I l 
... ............  •• 
12 ll 
Minutes 
Posllrainin,: 
___..__ Positive responses 
· · * · · EMG lc,·cls 
.................... "' 
12 I l 
Figure 27. EMG levels and positive responses during baseline and posttraining conflict conditions for 
Husband #2. 
14 
12 
10 
.,, 
,:; 
,. 
~ 
{.;) 
~ 
"" 
-.J 
w 
"' ~ 
c 
0 
~ 
., 
... 
.. 
120 
100 
~o 
:~ (,0 
0 
"" 
40 
20 
Baseline I 
A 
A···.( 
.. 
.• 
Baseline 2 
A 
4 
.. 
'i. 
Posttrainini: 
__.,.__ Positive responses 
· · * · · EMG levels 
O I 
6 9 12 15 3 6 9 12 15 3 6 9 12 15 
Minutes 
Fi(!ure 28. EMG levels and positive responses during baseline and posttraining conflict conditions 
for Wife #2. 
14 
12 
10 
"' 
"E 
~ 
c.;, 
~ 
6 i;ol 
-..] 
~ 
75 
mark for both. Each then exhibited an increase during the last 3 minutes of the 
session. 
The data for Husband #3 are presented in Figure 29. As shown, there was a 
slight decrease from baseline 1 to baseline 2 in the number of positive responses . This 
number remained relatively unchanged from baseline 2 to baseline 3, as did the EMG 
level. However, during the posttraining session, the EMG levels were notably higher 
than exhibited during baseline . However, the number of positive responses remained 
relatively constant with the exception of a profound increase during the last 3 minutes 
of the session . An interesting relationship between EMG levels and the number of 
positive responses exists during the last 6 minutes of the posttraining session, with the 
number of positive responses being inversely related to the EMG levels . However , this 
relationship was reversed during the beginning of the session with the number of 
positive responses decreasing along with lowered EMG levels. 
The data for Wife #3 are presented in Figure 30. These data show a close 
inverse relationship between EMG levels and the number of positive responses during 
posttraining . Wife #3 began the session with relatively low EMG levels and a 
relatively high number of positive responses. At the 6-minute mark, EMG levels had 
risen, reflecting increased physiological arousal, accompanied by a decrease in the 
number of positive responses. As EMG decreased at the 9-minute mark, the number of 
positive responses stabilized and then began to increase. While EMG remained stable 
at this lower level, the number of positive responses continued to increase throughout 
the remainder of the session. It would appear that for Wife #3, lower levels of 
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physiological arousal as measured by EMG are accompanied by increased behavioral 
responses overall, including negative as well as positive interactions. 
Analysis of Behavioral Interactions 
78 
In order to analyze the data for the effect of potential external factors, the data 
for each of the individuals were combined with the spouses' data and presented below 
as dyads. The global summary scores for Dyad #1, comprised of Husband and Wife 
#1, are presented in Figure 31. As can be seen, the global summary scores for the two 
are very close to one another at the beginning of the baseline session , and, although the 
husband exhibits slightly more positive behaviors, there is an approximate equality that 
is demonstrated throughout the session. During the posttraining session , there is an 
obvious positive relationship between the global summary scores demonstrated 
throughout the session. The summary scores for both spouses decrease from the 3- to 
6-minute mark, then increase from the 6- to 9-minute mark. The summary score for 
the wife then decreases from the 9- to 12-minute mark , while the summary score 
remains essentially the same for the husband . As the session ends , the previous 
decrease in summary scores for the wife is then matched by a corresponding decrease 
in summary scores for the husband. The numbers of negative responses for Dyad #1 
are presented in Figure 32. As with the global summary scores, there is an obvious 
relationship between the responses by the husband and wife. During the baseline and 
posttraining sessions, an increase or decrease in the number of negative responses by 
one spouse is accompanied by corresponding increases or decreases by the other 
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spouse. Figure 33 shows the positive responses by Dyad #1. With the exception of the 
3-minute to 6-minute mark during the baseline session, the same pattern of 
corresponding increases and decreases is present in both the baseline and posttraining 
sessions. EMG levels for the dyad are presented in Figure 34. Unlike the overt 
behavioral responses, there is no clear relationship between EMG levels for the dyad. 
EMG levels for the husband are extremely stable throughout the baseline session, while 
EMG levels for the wife are higher and fluctuate during the session . During the 
posttraining session, EMG levels for the wife have decreased to levels less than those 
for the husband and are extremely stable. Conversely, for the husband, EMG levels 
during the posttraining are quite variable , and there is no clear relationship to the EMG 
levels of the wife. 
The global summary scores for Dyad #2 (Husband and Wife #2) are shown in 
Figure 35. During baseline 1, there is no apparent relationship at the beginning of the 
session . However, as the session continues, there is a decrease in the quality of overall 
behaviors by both spouses, followed by increases that continue throughout the session. 
There is no clear correlation in behaviors during the second baseline session. 
However , with the exception of one 3-minute period, there is a very clear positive 
relationship demonstrated during the posttraining session. Figure 36 shows the number 
of negative responses by Dyad #2. There are several 3-minute time periods during the 
baseline sessions in which small increases and decreases in the number of negative 
responses by the wife are accompanied by very large increases/ decreases by the 
husband . During the posttraining session, negative responses by both spouses 
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decreased dramatically and the numbers of the responses are virtually identical. The 
numbers of positive responses by Dyad #2 are presented in Figure 37. There is a clear 
relationship between the positive responses by the spouses for both baseline sessions 
and the posttraining sessions. As the number of positive responses increases/decreases 
for one spouse, it is accompanied by an increase/decrease in the number of positive 
responses by the other spouse . EMG levels for Dyad #2 are presented in Figure 38. 
As shown, EMG levels for the husband are virtually constant throughout each of the 
baseline and posttraining sessions . Conversely, the EMG levels for the wife are quite 
variable, and there appears to be no relationship of EMG levels between the two 
spouses. 
The global summary scores for Dyad #3 (Husband and Wife #3) are presented 
in Figure 39 . As shown, except for baseline 2, there appears to be a clear relationship 
between global summary scores. Increases/decreases in summary scores by one spouse 
are accompanied by increases/decreases by the other spouse. Figure 40 presents the 
number of negative responses by Dyad #3. There is a positive correlation for the 
negative responses during baseline 1. During baseline 2, the numbers of negative 
responses increase for both spouses for the first 6 minutes . While the number of 
negative responses continues to increase for the husband over the next 3 minutes, the 
wife decreases her number of negative responses. The next 3-minute time period then 
shows an increase in negative responses by the wife. There is then an increase in 
negative responses for both spouses during the last 3 minutes of the session . There is 
little variability in the number of negative responses for the husband during baseline 3, 
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while the number of negative responses for the wife fluctuates somewhat throughout 
the session. Overall, however, there appears to be little relationship evidenced during 
this session. There is a very clear relationship exhibited during the posttraining 
session . The numbers of negative responses for the spouses are approximately equal at 
the beginning of the session. During the next 3-minute period, negative responses for 
the wife increase while the negative responses for the husband decrease. The third 
3-minute period shows a decrease in negative responses for both spouses . This is then 
followed by increases in negative responses by both spouses that continue throughout 
the remainder of the session . Figure 41, displaying the number of positive responses, 
reveals a very clear positive correlation that, with the exception of a 3-minute period in 
baseline 2, is presented throughout all three baseline sessions and the posttraining 
session. The EMG levels for Dyad #3 are presented in Figure 42. As shown , there 
appears to be little relationship between EMG levels of the two spouses . 
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CHAPTER V 
DISCUSSION 
Effectiveness of Biofeedback Training 
94 
Effective biofeedback training is reflected in lower EMG levels that generalizes 
to real-world situations. During the training phase, all subjects demonstrated the 
ability to control muscle tension as reflected by their control of EMG levels in meeting 
the stated training criteria. As subjects participated in the training phase, each was 
required to meet progressively more rigorous training criteria before advancing to the 
next stage . Ultimately , each subject was successful in achieving very low levels of 
EMG , without feedback, while discussing stressful topics with the trainer, and 
maintaining that level at least temporarily over some period of time. This supports the 
literature stating that physiological responses can be controlled (Blumenthal, 1985; 
Budzynski , 1978; Ewart et al., 1983). However , an examination of the data during the 
study revealed that only three (Wife #1 and #2, and Husband #2) of the six individuals 
demonstrated a reduction in their mean EMG levels while interacting with spouses. 
The EMG levels for Husbands #1 and #3 increased in the posttraining session , while 
the EMG levels recorded for Wife #3 were relatively unchanged across all three 
baseline sessions and the posttraining session. 
One explanation for the failure of these three individuals to decrease their EMG 
levels during the posttraining sessions is that they were unable to generalize training to 
a discussion of relationship problems with their spouse, or were unable to maintain the 
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skills they had demonstrated during the training phase. This lack of ability to 
generalize skills demonstrated in the training phase may be due to insufficient practice 
of controlling physiological arousal. One possible explanation for the failure of 
training to result in changes in EMG levels may be a lack of ability to generalize those 
skills to settings in which there was face-to-face interaction with the spouse and in 
which feedback was not available. During training, subjects were involved in 
interaction with the experiementer and received feedback either directly, through the 
biofeedback equipment, or indirectly, from the experimenter in the form of praise for 
success, or encouragement when there was failure to meet criteria. 
Additionally, for Husband #3, who exhibited a pronounced increase in mean 
EMG level, there may have been additional factors that influenced physiological 
arousal other than an inability to generalize newly acquired skills . An examination of 
the individual data points for the posttraining session revealed several extremely large 
values (i .e. , 2. 20 microvolts) . In general , such values are associated with body 
movements involving large muscle groups . However, an examination of the videotape 
did not reveal any movements of this type. In addition, movements of this type, unless 
virtually continuous, would not account for the profound fluctuation in EMG levels that 
were evidenced throughout the posttraining . 
One explanation for this extreme variation is an abrupt and extreme tensing of 
one or more of the large muscles in the upper body. This might be sufficient to 
generate the types of elevations seen in Husband #3 's posttraining session . The data, 
in general, support this as a cause, in that there were no very high levels of tension 
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sustained over substantial lengths of time. Rather, the data revealed a type of extreme, 
spiked pattern that might result from a sudden and temporary muscle contraction. 
Impact of Biofeedback Intervention 
on Marital Interaction 
The results of the three spouses that were successful in controlling physiological 
arousal suggest that reductions in arousal were accompanied by changes in behavioral 
interaction patterns. These three individuals showed a marked improvement in 
interaction patterns after the intervention. 
Examination of patterns for the three spouses for whom behaviors improved 
shows that there were uniform and notable decreases in the negative behaviors. The 
effect on positive behaviors was mixed , with an increase for Wife #1 and little change 
for Wife #2 and Husband #2. Since higher levels of EMG are associated with more 
negative behaviors, then a reduction of physiological arousal should result in a 
corresponding reduction in negative behaviors. However , to increase positive 
behaviors, it may be necessary to include other interventions such as communication 
skills training . For some individuals, the generation of positive behaviors may be more 
difficult in times of heated interaction with a spouse . The physiological arousal that 
sometimes results from conflict is often accompanied by negative responses. These, 
because of past behaviors, may have become emotionally linked, or conditioned to 
occur together. In order to extinguish these conditioned behaviors, it may be necessary 
for the individual to undergo extensive training in constructive communication 
behaviors, conditioning the individual to pair more positive behaviors with the 
emotional/physiological arousal that may accompany conflictive discussions. 
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However, it is difficult to propose an overall explanation that successfully 
accounts for the observed behavior changes among these individuals. The lack of a 
clear, persistent pattern in behavioral changes among the three spouses is an 
endorsement of the individual variability inherent in interaction patterns. For example, 
the most notable changes for Husband #2 were substantial decreases in Negative 
Agenda Building--Own Views; Negative Agenda Building--Response; Negative 
Emotional Repair and Maintenance; along with decreases in Positive Listening. Wife 
#2 demonstrated large decreases in Negative Agenda Building--Own Views, and 
particularly Negative Agenda Building--Response and Negative Listening. Wife #1 's 
most noticeable changes occurred with decreases in Negative Listening and increases in 
Positive Agenda Building--Own Views. 
Closer examination of the patterns for Wife #3 revealed marked increases in 
both negative and positive listening behaviors . The lack of overall improvement for 
Wife #3 may have been influenced by the behaviors of Husband #3. Examinations of 
the interaction patterns revealed more negative behaviors during this posttraining 
session relative to pretraining. Therefore, the increases in some negative behaviors and 
overall lack of improvement for Wife #3 may have been influenced to some unknown 
degree by the more negative behavior of Husband #3. In fact, the hypothesized 
relationship of increased physiological arousal resulting in more negative behavior does 
not adequately explain the observed behaviors. It may be that, in addition to the 
internal factor of physiological arousal, there may be other factors that contribute to 
behaviors occurring in the context of marital interactions. One such factor that may 
influence an individuals' verbal behavior is the corresponding verbal behavior of that 
person's spouse. 
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In order to determine if an individual's behavior might have influenced the 
behavior of that person's spouse, the data for each individual were examined in 
relationship to the corresponding behavior of the spouse. Table 2 presents the change 
in global summary scores, negative responses, positive responses, and EMG levels 
from the baseline session(s) to the posttraining session for each individual, with the 
direction of change indicated by arrows. In addition, the presence of a relationship 
between the verbal behaviors of the two spouses in each couple are indicated by 
Y es!N o labels. 
As shown, there was variability among the individuals in terms of the effect of 
the intervention on overall interaction patterns. An important consideration is the 
effect of spouse's behavior on one another. Therefore, the behavior of the couples will 
be analyzed as well as each individual. Husband #1 and Wife #1 both exhibited 
increases in the global summary score, due mainly to each of the individuals increasing 
the number of positive responses. Accompanying this increase in the number of 
positive responses was a decrease in the number of negative responses for each spouse . 
This was despite the increase in EMG levels for Husband #1. Thus, although 
biofeedback training did not produce lower EMG levels for Husband #1, he showed 
improved interaction with his wife. 
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Table 2 
Changes in EMG Levels and Verbal Behaviors from Baseline Sessions to Posttraining 
for Individuals and Couples 
Subject 
Husband #1 
Wife #1 
Couple #1 
(Husband and Wife #1) 
Husband #2 
Wife #2 
Couple #2 
(Husband and Wife #2) 
Husband #3 
Wife #3 
Couple #3 
(Husband and Wife #3) 
Posttraining 
EMG levels 
n 
No 
No 
-
No 
Global # Negative 
summary responses 
n u 
Yes Yes 
n 
n 
Yes Yes 
-
-
n 
Yes Yes 
# Positive 
responses 
n 
n 
Yes 
-
Yes 
n 
n 
Yes 
Wife #1 did demonstrate lower EMG levels with increased positive response s 
and decreased negative responses. Thus, it is possible that the behavioral changes 
displayed during marital interactions by Wife #1 may have influenced the overall 
behavior of Husband #1. 
EMG levels for both Husband and Wife #2 decreased, and this was 
accompanied by an increase in overall global summary scores for both. While the 
number of positive responses for Husband #2 decreased slightly, the number of 
negative responses decreased substantially, resulting in the overall increase in his 
global summary score. The negative responses for Wife #2 decreased, while the 
number of positive responses remained relatively unchanged . It appears as if the 
behaviors for Husband and Wife #2 were interdependent, as global summary scores , 
positive responses, and negative responses were positively correlated. 
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An examination of the EMG levels for Husband #3 revealed an increase in 
physiological arousal during the posttraining session . The global summary scores for 
Husband #3 were relatively unchanged from baseline sessions to the posttraining 
session . This was due to an increase in the number of negative responses that was 
offset by an increase in the number of positive responses . For Wife #3 , EMG levels 
remained relatively unchanged during the posttraining session . Although the EMG 
levels were not reduced , the overall interactions, both positive and negative, increased 
substantially. Wife #3 exhibited the same pattern as did Husband #3 , with increases in 
the numbers of positive and negative responses that resulted in a global summary score 
that was relatively unchanged . As with Couple #1 , the changes in observed behavior 
could have been the result of the interaction between the spouses. It is possible that the 
increase in the number of negative responses by one or the other spouse may have 
brought about the corresponding increase by the other spouse . There appeared to be no 
relationship between the EMG levels between Husband and Wife #3. 
The Correlation of Interaction Patterns 
and Physiological Arousal 
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The results suggest that while there is a moderately strong relationship between 
interaction patterns and physiological arousal, there are other factors that influence 
behavioral responses. For the relationship of arousal and interactioins, relatively 
positive interactions were accompanied by relatively low physiological arousal and 
relatively negative interactions were accompanied by relatively high physiological 
arousal for three of the six spouses (Wife #1, Husband #2, and Wife #2). Further, a 
fourth, Husband #3, displayed increased EMG levels and increased negative behaviors. 
As noted above, the number of positive responses increased also, but to a far lesser 
extent than did the number of positive responses. This replicates previous findings 
(Buehlman et al., 1992; Gormley, 1984; Lynch, 1985) that suggest as arousal 
increases, individuals engage in more negative interaction. 
According to Gattman' s theory, males, in an attempt to control higher levels of 
physiological arousal during conflict, should exhibit increased numbers of withdrawal 
behaviors. While this study examined negative behaviors in general and did not 
specifically examine withdrawal behaviors, increased physiological arousal was 
expected to be associated with overall negative behavior. The examination of 
individual spouses and the relationship of arousal and negative behaviors revealed that 
this association was only somewhat supported. Among the husbands, Husband #1 
displayed slight increases in EMG levels during conflictive interactions, as expected. 
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However, this increase in EMG levels was accompanied by an increase in the number 
of positive responses and a decrease in the number of negative responses. Husband #2 
displayed the predicted pattern of increased physiological arousal and more negative 
behavioral interactions during conflictive discussions, as did Husband #3. As shown, 
there was an increase in EMG levels during conflict following training accompanied 
primarily by an increase in the number of negative responses. 
Overall, then, while the results provided some support for a relationship 
between negative behavior and physiological arousal, the lack of a consistent pattern 
among the husbands may also suggest a contribution of other factors in an explanation 
of male behavior. 
Male behavior patterns may not only be influenced by the predictive pattern of 
negative behavior and arousal, but also by individual variability. As Meyers and 
Craighead (1978) reported, there is a great deal of variability among individuals 
regarding their EMG levels . Husband #3 exhibited interaction patterns that were only 
slightly changed in the context of increased EMG levels . The demonstrated increase in 
arousal appears to have had less effect than on other spouses . The behavior by 
Husband #3 reflects relatively positive interaction patterns across both conditions. The 
continued positive behavior in the presence of increased physiological arousal may be 
more a function of overall interactional style and personality factors . In addition, his 
wife also maintained quite positive interaction patterns during conflict. This positive 
interaction pattern could be well-practiced behaviors that decrease during conflict but 
do not deteriorate to the same low levels shown by the other four spouses. 
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Finally, addressing the data from the standpoint of the influence of the other 
spouse ' s behavior better accounts for the observed results. As shown in Table 2, there 
were clear relationships between spouses' behavior for global summary scores, 
negative responses, and positive responses for all three couples . Among the dependent 
variables, only EMG levels did not show this relationship. 
In summary , the data provide support for the association of relatively positive 
interactions accompanied by relatively low physiological arousal and relatively negative 
interactions accompanied by relatively high levels of physiological arousal. The 
support for Gottman ' s theory of association between withdrawal patterns of behavior 
and physiological arousal specific to males was only somewhat supported , but this was 
based on the analysis of arousal and overall negative behavior and not specifically 
withdrawal behaviors , per se . The data indicated that Husband #2 exhibited a pattern 
of negative behavior and physiological arousal precisely as would be predicted. 
Husband #3 also displayed increased physiological arousal and an accompanying 
increase in negative behaviors . Interestingly, this pattern was demonstrated very 
strongly among the females, with all three wives displaying the association. 
CHAPTER VI 
CONCLUSION 
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An analysis of the data suggests that Gottman's theory of an association between 
increased physiological arousal and withdrawal behaviors as a prevalent pattern of 
interaction for males in marital conflictive discussions was only weakly supported 
based on the analysis of overall negative behaviors. However, as stated earlier, this 
study examined negative behaviors in general, and not specifically withdrawal 
responses. While the RCISS included behaviors typically viewed as withdrawing in 
nature (absence of backchannels, absence of facial movement, negative facial 
expression, and avoidant listener gaze pattern), this study was also concerned with 
other types of negative and positive behaviors and their association with physiological 
arousal. The findings of this study suggest that there was a moderate relationship 
between interaction patterns and arousal, with relatively negative behaviors associated 
with relatively higher EMG levels and relatively positive behaviors associated with 
relatively lower EMG levels for three of the participants. These individuals displayed 
the ability to control their arousal when engaged in conflictive discussions as evidenced 
by the decrease in EMG levels from the baseline session(s) to the posttraining sessions. 
Furthermore, these three individuals displayed an improvement in the observed 
interactions as evidenced by the increases in global summary scores. This global 
change reflected both a decrease in the overall number of negative behaviors and, to a 
lesser degree, an increase in the number of positive behaviors. 
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Specifically all three of the spouses who displayed decreased physiological 
arousal following training decreased their overall negative behaviors as coded by the 
RCISS. These negative behaviors consisted of both withdrawal types of behavior as 
well as active responses such as complaints, criticisms, and put-downs. The effect on 
positive behaviors for these spouses was mixed . For the three spouses who decreased 
physiological arousal, two exhibited increases in the number of positive responses , 
while the third showed a slight decrease . While positive communication patterns are 
undeniably a major resource in relationships, expressions of positive affect and support 
have been shown to be less reliably associated with marital satisfaction than negative 
behaviors. Thus, the reduction in negative behavior can be seen as a significant 
improvement in the marital interaction patterns. 
Four of the six spouses , including all three of those who were able to decrease 
EMG levels , exhibited decreases in the number of negative responses. Interestingly , 
the two spouses with increases in the number of negative responses comprised a dyad--
Couple #3. This suggests interdependence of the individual spouse's behavior. The 
increase in negative responses by Husband #3 was associated with increases in negative 
responses by Wife #3. There was a clear, positive correlation for negative responses 
for this couple . Thus , an escalation in the number of negative responses was matched 
by a corresponding escalation in the number of responses by the partner . In an 
examination of the positive responses for this couple, this same correlation was also 
present. This pattern, in general, was present for the other two couples as well . 
Therefore, it may be 
that in spousal interactions, increases in negative behaviors engender negative 
behaviors and positive behaviors engender positive behaviors from the partner. 
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In summary then, the use of biofeedback training represents a new and 
promising method of addressing marital distress. However, on the basis of this study, 
it appears that biofeedback training, like all marital therapy techniques, is not effective 
with all individuals . 
Of greater importance is the potential contribution this training would have 
when combined with traditional marital/couples counseling. Improving communication 
patterns has been shown to be the most commonly sought treatment goal of marriage 
and family therapists (Sprenkle & Fisher, 1980). Biofeedback training targeting 
negative behaviors could be particularly effective when combined with communication 
skills training, which targets the increase of positive behaviors . Therefore, the 
combination of biofeedback training and communication skills training might result in 
an especially powerful intervention with distressed couples . 
Limitations of the Study 
Limitations of the study include the unmeasured change-producing events that 
may have occurred. This is particularly threatening with EMG muscle tension, when 
the events of a particular day may have drastic and potentially long-lasting effects. If 
an individual has experienced extreme stress-producing events throughout the day prior 
to attending the experimental session, it may be reflected in unusually high levels of 
muscle tension not commonly experienced. Extraneous stress-producing events may 
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have contributed to the increased EMG levels observed in the posttraining sessions by 
Husbands #1 and #3. 
This study was intended to examine the effect of biofeedback training on marital 
interaction as measured by the RCISS. The findings may be restricted since they are 
based upon one type of observational strategy . The observations were in an artificial 
setting . However , previous studies (Gaelick, Bodenhausen, & Wyer, 1985; Gattman, 
1979) found that the actual communication patterns manifested by couples in the 
laboratory generalize to the home environment. However , this type of setting may still 
have influenced the behavior of individual spouses. For example, following a session , 
one wife remarked to her husband , "This is not how you act at home, you talk louder 
and walk all over the house." 
Finally , one reason not all subjects may have maintained benefits of the 
intervention is that the training was limited to a short time span (1 week) . This 
relatively short period of training may not have been sufficient to allow the skills to 
have long-term impact on behavior. In general, there is a tendency for couples to delay 
seeking marital therapy until dissatisfaction with the relationship has reached extremely 
high levels . At this point the couple may have been involved in patterns of behavior 
that are quite destructive for the relationship . These patterns of behavior become well 
entrenched, and immediate behavior change is sometimes difficult to achieve . Some 
literature indicates that new, healthier behavior patterns must be practiced extensively 
before becoming effective. Enabling spouses to control their physiological arousal 
through biofeedback training may also help spouses to learn to displace these well-
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practiced, destructive behaviors. However, such training may need to be lengthened in 
order to incorporate longer periods of practice. 
Recommendations for Future Research 
There are several specific recommendations that can be made based on the 
findings of this study for future investigations on the ability of biofeedback training to 
improve couples' communication. These recommendations include careful screening of 
the subjects accepted for biofeedback training, measures to insure that the training was 
effective and that the skills learned will generalize to "real world" situations, and 
consideration of the use of other measures of physiological arousal. 
This study accepted respondents to an ad placed for those wishing to participate 
in an experimental treatment to improve marital communication . It was assumed that 
individuals responding would participate in the experiment with an attitude of wanting 
to improve the relationship and a willingness to assume the responsibility for his/her 
own treatment. However, these issues must be examined carefully before the 
individual is accepted for treatment. It is possible that, although both members of the 
couple reported approximately equal levels of dissatisfaction with the marital 
relationship, one of the members may not have been strongly motivated to change 
behaviors in order to bring about improvement. 
Therefore, one recommendation for future studies is to carefully screen the 
individuals for level of motivation to change, before biofeedback training is initiated. 
Due to the nature of biofeedback training, it is possible that there may be other factors 
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that might act as intervening variables affecting the outcome of such training . Gaarder 
and Montgomery (1981) outlined an evaluative process to assess whether an individual 
is suitable for the treatment or not. Several of the concerns that are discussed by 
Gaarder and Montgomery (1981) are listed below. The degree of self-sufficiency of 
the patient must be considered. Self-sufficient patients, or those with what has been 
referred to as an internal locus of control, are more likely to welcome the chance to 
play the major role in their own treatment , whereas overly dependent patients will be 
more likely to resist the idea that they have any responsibility for themselves in 
therapy. Also of importance is the presence of depressive symptoms that may affect 
the outcome of biofeedback training. The presence of depressive symptoms or poor 
ego strength may negatively impact the effectiveness of biofeedback training. This 
may reduce the individual's effectiveness in mastering the techniques involved in 
biofeedback training. The depressed individual is likely to experience feelings of 
futility , discouragement or apathy , and a passive-dependent approach to the training 
that would negatively impact the acquisition of the skills to successfully monitor and 
control physiological arousal. 
In the future, conducting a brief psychological assessment might increase the 
probability that those accepted into the study would be able to successfully incorporate 
those skills into their everyday interactions . While there are no specific tests to address 
these issues, there are instruments available that might provide valuable information. 
For instance, the Minnesota Multiphasic Personality Inventory--2 would be useful as a 
measure of depression and ego strength, as well as other underlying pathologies that 
might negatively influence the impact of training. In addition, any of a number of 
popular personality trait measures would yield valuable information regarding the 
passivity or dependence of the individual. 
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Further, the addition of a carefully monitored series of homework assignments 
to practice the biofeedback skills taught might serve to enhance the individual's ability 
to control physiological arousal in real-world settings. This monitoring could be 
assisted through the use of portable biofeedback units available specifically for at-home 
use. 
Combining biofeedback training with other , well-established techniques such as 
communication skills training would be an important step. The combination of specific 
communication skills combined with an increased ability to regulate physiological 
arousal should demonstrate even more powerful results . These communication skills 
could include training in problem solving applied to specific issues , encouragement to 
express the variety of feelings that typically are obscured by withdrawal or angry 
reactions, and training in listening skills. 
Finally, future research may consider the use of indicators of physiological 
arousal other than EMG. Use of a less sensitive modality, such as skin temperature , 
could eliminate some of the extreme fluctuations observed with EMG . Skin 
temperature operates through a different presumed mechanism than EMG, lowering the 
level of sympathetic nervous system activity instead of lowering the level of voluntary 
muscle activity, and it differs in having an unavoidable long time lag from the time of 
occurrence of the event causing finger temperature change (arteriolar change) and the 
111 
actual registration of the change. The potential problem is that whenever the actual 
change in blood vessel diameter occurs, it takes several seconds more for the actual 
temperature change to become evident. However, skin temperature might serve to 
address a problem encountered in the present study in that it is not subject to movement 
artifact. 
While much of the preparation for training is the same as for EMG training, 
including the screening for suitability of the individual , Gaarder and Montgomery 
(1981) described some special aspects related to training skin temperature feedback that 
must be considered. Some aspects that might make this training easier than EMG 
feedback is that many patients , more commonly women than men and more commonly 
in cold climates or where air conditioning is used extensively, will be quite aware of 
cold hands and feet as general subjective symptoms. Conversely, those who do not 
possess the condition may find this extremely hard to do . Additionally, even though 
cold hands and feet are signs of tenseness, there are many patients who do not have this 
relationship, so that it is obviously not invariant (Gaarder & Montgomery, 1981). 
Another problem with the present study that might be circumvented with the use 
of skin temperature training is that of establishing guidelines for relaxation and arousal. 
While there is a tremendous range of arteriolar dilation and constriction in the distal 
limbs, there are certain limits that have been observed. Even among the very tense, 
few will have temperatures below room temperature, while even among the very 
relaxed, few will ever have finger temperatures above about 96 degrees Fahrenheit. 
Unfortunately there are certain drawbacks to the training of skin temperature regulation 
as there are with EMG training . As Gaarder and Montgomery (1981) and A. Allen 
(personal communication, September 1995) have stated, the training of skin 
temperature regulation is likely to be more time-consuming in that most individuals 
find the ability to control temperature more difficult than controlling muscle tension. 
This lengthier training would increase the possibility of extraneous variables 
influencing the results of the study. 
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Appendix A: 
Dyadic Adjustment Scale 
Appendix A: 
Dyadic Adjustment Scale 
Most persons have disagreements in their relationships. Please indicate below the 
approximate extent of agreement or disagreement between you and your partner for 
each item on the following list. 
Almost Almost 
122 
Always Always Occasionally Frequently Always Always 
Agree Agree Agree Disagree Disagree Disagree 
1. Handling family 5 4 3 2 0 
matters 
2. Matters of recreation 5 4 3 2 0 
3 . Religious matters 5 4 3 2 0 
4. Demonstrations of 5 4 3 2 0 
affection 
5. Friends 5 4 3 2 0 
6. Sex relations 5 4 3 2 0 
7 . Conventionality 5 4 3 2 0 
( correct or proper 
behavior) 
8. Philosophy of life 5 4 3 2 0 
9. Ways of dealing with 5 4 3 2 0 
parents or in-laws 
10. Aims, goals, and 5 4 3 2 0 
things 
believed important 
123 
Almost Almost 
Always always Occasionally Frequently always Always 
agree agree disagree disagree disagree disagree 
11. Amount of time spent 5 4 3 2 0 
together 
12. Making major 5 4 3 2 0 
decisions 
13. Household tasks 5 4 3 2 0 
14. Leisure-time interests 5 4 3 2 0 
and activities 
15. Career decisions 5 4 3 2 0 
All the Most of the More often than Occasionally Rarely Never 
time time not 
16. How often do you 0 2 3 4 5 
discuss or have you 
considered divorce , 
separation, or 
terminating your 
relationship? 
17. How often do you and 0 2 3 4 5 
your mate leave the 
house after a fight? 
18. In general, how often 5 4 3 2 0 
do you think that 
things between you 
and your partner are 
going well? 
19. Do you confide in 
your mate? 
20. Do you ever regret 
that 
you married (or lived 
together)? 
21. How often do you and 
your partner quarrel? 
22. How often do you and 
your mate "get on 
each other's nerves"? 
23. Do you kiss your 
mate? 
24. Do you and your mate 
engage in outside 
interests together? 
5 4 
0 
Most 
All the of the 
time time 
0 
0 
Every day 
4 
All of them 
4 
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3 2 0 
2 3 4 5 
More often than 
not Occasionally Rarely Never 
2 3 4 5 
2 3 4 5 
Almost every 
day Occasionally Rarely Never 
3 2 0 
Most of Some of them Very few None of 
them of them them 
3 2 0 
125 
Less than 
once a Once or twice Once or twice Once More 
Never month a month a week a day often 
How often would you say 
the following occur 
between you and your 
mate: 
25. Have a stimulating 0 2 3 4 5 
exchange of ideas 
26 . Laugh together 0 2 3 4 5 
27. Calmly discuss 0 2 3 4 5 
something 
28. Work together 0 2 3 4 5 
on a project 
These are some things about which couples sometimes agree and sometimes disagree . Indicate if either 
item below caused differences of opinions or were problems in your relationship during the past few 
weeks . 
Yes No 
29. Being too tired for sex O 
30. Not showing love O 
31. The dots on the following line represent different degrees of happiness in your relationship. The 
point, "happy," represents the degree of happiness of most relationships. Please circle the dot that best 
describes the degree of happiness, all things considered, of your relationship. 
Fairly A little 
Extremely unhappy unhappy un-happy Happy 
0 2 3 
Very 
happy 
4 
Ex-tremely 
happy 
5 
Perfect 
6 
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32. Which of the following statements best describes how you feel about the future of your relationship: 
5 I want desperately for my relationship to succeed and would go to almost any lengths 
to see that it does. 
4 I want very much for my relationship to succeed and will do all that I can to see that it 
does. 
3 I want very much for my relationship to succeed and will do my fair share to see that it 
does. 
2 It would be nice if my relationship succeeded, and I can't do much more than I am 
doing now to help it succeed. 
It would be nice if it succeeded, but I refuse to do any more than I am doing now to 
keep the relationship going. 
O My relationship can never succeed, and there is no more than I can do to keep the 
relationship going. 
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Appendix B: 
Couple's Pre-Counseling Inventory 
Therapist's Address for Computer Analysis Results: 
Name ___________ ~l~l~J~4,,-----------
COUPLE'S PRE-COUNSELING INVENTORY 
Revised Edition, 1987 
Richard B. Stuart and Barbara Jacobson 
Your careful answers to the items in this Inventory will be very useful in planning services that can he lp 
you quickly achieve your goals in therap y. As you will see, the Inventory asks you to evaluate man y aspects of 
your relationship from different perspectives . Please keep the following guidelines in mind: 
1. Read questions carefully and be sure to answer the specific question being asked. 
To assess understanding, you .. ·ill often be asked how you think your partner feels. 
\\'hen answering such questions, assume your partner's identity and answer as if 
you were your partner . 
2. Answer every question according to the .. ·ay you have generally been feeling over 
the past re .. · weeks. Don't base your answers on the way you think you should feel 
or the way you felt in th e past . 
3. Double check the Inventory to be sure you answered every applicable question . 
4 . Complete your fonns separately and do not share your answers with your partner . 
5. ln open-ended questions, write only those things that you would not mind your 
partner knowing . T e lling th e therapist things that can't be shared makes it 
impossibl e for th e therapist u, be equally open and honest with each of you . 
Your Name : _______ =~=~-------Partner·s Name: ________________ _ 
!62 105 
Street Address : 
----------------------------------------
City: ___________________ St ate: __________ Z l P: _______ _ 
Home Pho'!e: ______ Work Phone: ______ l.our Religion: _________________ _ 
Your Occupatfon: 
1061 
Hours V'l'orked p er Week: _____ -r["lo"',~."lo'"'s"l ____ _ 
Years of Education: \"our Age:~~~=-Your Sex: Todt:iy's Date: 
-1~ 1~0~9~.1~1~0~1- ( 111.1121 ~ ---~1 ~l l~.~-~l 1~9~)----
List each child living with you now and indicate if the biological parent is you, your partner, or both. 
1. 
3. 
5. 
Name Sex Age 
Whose 
Child? 
2. 
4. 
6 . 
CopyrightC 1987 , Richard B . Stuart&. Barbara Jacobson, Compuscore, Inc . 
All nghU reserved . Printed in the United States of America . No parl of this 
publicataon may be reproduced by any meani; w1thoul lhe written pernussaon 
of the publisher . ISBN 0-87822-289 -6 · 
Name Sex Age 
Whose 
Chi id? 
RESEARCH PRESS 
2612 N. Mattas Ave . 
Champaign, lll1no1s 61821 
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Concerning your present partner: 
(~l 
Dace you met this partner: __________________ _ 
Dace of marriage: _____________________ _ 
Is this your: ___ lst, ___ 2nd. 3rd. or __ 4th+ marriage? 
Are you now: ___ l:living together or ___ 2:separac.ed? 
If you have ever been separaced: 
Dates of any separations: 
Reasons for separations: 
V..1ho wanted the separation? l:you. 2:yo ur partner, or 3:both 
How many children have you had with this panner? ------
Ho\,· many of these . children are li,•ing with you now ? _____ _ 
How many other children have you had? How many of them are living with you now? 
~ -mr 
Concerning your initiation of counseling: 
If you plan to submit a claim to a health insurance company for reimbursement for th.is sen~ce: 
\Nhat is the name of the company'? _______________________ _ 
What is the company address?------- ---- ---------------
What is your group number ?---------------------------
What is your policy number? __________________________ _ 
In whose name is the poLcy written? _______________________ _ 
\\'ho referred you for counseling at this time? _____________________ _ 
Are you now seeing another therapi st? !\:o Yes 
If yes, is th.is counseling: ___ ind1v1dual. __ marit..'.ll. or ___ family therapy? 
Have you had counseling in the past? 
1f yes, was th.is counseling: 
i\o Yes 
ind1v1dual, __ marital, or family therapy? 
SECTION A: GENERAL AND SPECIFIC HAPP/1\'ESS 11"/TH YOUR RELATIONSHIP 
l. The numbers in the following order repr esent different degrees of happiness in your relationship. Th e 
middle number, 4 (Happy), represents the degree of happiness in most relationships . 
a. Please circle the number that best describes the degree of your happiness in this 
relationship, all things considered. 
b. Please draw an X over the number that best describes the response you believe 
your partner will choose. 
Extremely 
Unhappy 
Fairly 
Unhappy 
2 
A Little 
Unhappy 
3 
Happy 
Very 
Happy 
5 
Extremely 
Happy 
6 
Perfect 
7 
( ll-161 
( 181 
I t91 
1201 
[21 J 
[0,Xl 
[24.25 1 
2 Copyright o 1987 by Richard B . Stuart and Barbare Jacobson, Compu,core, Inc., Box 7035, Ann Arbor, MI 48107 
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2. The following list details some of the specific areas that, taken t.ogether, make up general happiness in a 
relationship. Consider the percentage of time that you are happy with each of these areas ; and : 
a . Circle the number that comes closest to describing the percentage of time that 
you are happy with each of the follo,,,ing aspects of your relationship. 
b. Ora,. • an X over the number that you think your partner will choose to describe 
his/her happiness with each aspect. 
5%- 25% 50% 75% 95%+ 10,XJ 
l) Our dail y social interaction with each other 2 3 4 5 (261 
2) Our affectionate interaction 2 3 5 (28} 
3) Our sexual interaction 2 3 4 5 (JO I 
4 ) My trust in my partner 3 4 (32 1 
5) My partner 's trust in me 2 3 4 5 (34 } 
6) Our communication 2 3 5 (361 
7) Th e way we divid e chores 2 3 4 5 (38) 
8) The way we make decisions 2 3 4 5 (40) 
9) Th e way we manage conflic t 2 3 4 ( 42) 
10) Th e way we man age our children , if any 2 3 4 5 (44) 
11) Amount of fre e tim e t.ogether 2 3 4 (461 
12) Qua lity of free time together 2 5 (48) 
13) Amount of free time apart 2 3 5 [501 
14) Our interaction with friends as a couple 3 5 (5 2) 
15) The way we support each other in crises 2 3 (541 
16) The way we support each other's career 5 (5 6) 
17) The leve l of our financial secu ri ty 2 3 [58) 
18) How we manage money 5 1601 
19) The level of our shared religious activity 2 3 [62) 
20) My commitmen t LO our rel ationship 3 4 5 1641 
21) My partner's commitment to our rela tionship 2 3 5 {661 
22) The level of my respect for my partner as a person 3 4 5 1681 
23) The level of my partn e r's respe ct for me as a person 2 5 (701 
24) My partner's relationship with m y relat ives 2 3 5 1721 
25) My relationship with my partner 's relativ es 2 3 4 5 {721 
26) Amount of child support paid or received, if appli cab le 3 5 (761 
3. Looking back over thi s list, please suggest how a chan ge in your own behauior might improve your 
satis faction in an y of the areas rated as 25% or 5%. (Use additional sheets if needed .) 
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SECTION B: CARING BEHAVIORS 
Many different behaviors. some quite small and seemingly in significa nt, make important contribut ions to 
relationship satisfaction. The following quest ions address some of these small but meaningful behaviors . 
l. Please list ten positive things that your partner does that please you . 
a. 
b. 
c. 
d. 
e. 
f. 
g. 
h. 
I. 
j. 
2 . Please list three things that you would like your partner to do more often . In answering th.is and the 
next question, be pos1ti,·e and specific . For example. write "During dinn er. ask me how I spent t he day." 
wh ich is positive and specific, in s tead of "Be less self-preocc up ied at meals." which is negative and vague . 
a. (I) 
(2) lily partner did this times in the past seven days. 
b . (I) 
(2) My pa rtner did th.is tunes in the pa s t seven d3.ys . 
c. (1) 
(2) My par tner did this umes m the pa s t seven days. 
3. Please list three thing s that yo u think your partner would like you to d o more often. Again. be 
positive and specific. 
a. (I ) 
(2 ) 
b . (I ) 
(2) 
c. (I) 
(2) 
I did this time s in the past se\'en days. 
I did this times in the past seven days. 
I did th is tim es m the past seven days . 
Do not write in this space. 
I.Inst. Pers. 
'Tf8.'f9T '"TBo.aTI"' 
2.lnst. Pers . 
---rm- ---mr-
3 .lnst. Pers. 
i87J --rear 
Soc. 
(82,BJJ 
Soc. 
----rm-
Soc . 
~ 
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SECTION C: CONFLICT MANAGEMENT 
l. Relationships are not necessarily harmed by conflict, but the style of conflict may need improvement. The 
following questions address the way you and your partner manage conflicL 
a. Circle the number that best describes your interaction with your partner. 
b. Draw an X over the number that you think your partner will choose in 
answering these questions for him/her self. 
lJ I feel that my partne r and I fight LOO much . 
2) We fight over small difTerences rather than 
negotiate. 
3) My partner threatens physical violence during 
our fights . 
4) I threaten physical violence durin g our fights. 
5) My partner thr eatens separation and/or divorce 
during our fights. 
6) I threat,an separation and/o r divor ce during our 
fights. 
Almost 
Always Often 
2 
2 
2. a. Have you ever been physi cally abused by your partner? !:Yes 
b. lf yes, how many times have you been abused: ln the past month? 
Some-
times 
3 
3 
3 
3 
3 
3 
Rarely 
4 
4 
4 
4 
4 
4 
2:No 
ti.mes 
I.n the past year? times . Since you have been together? times 
{105,106] {10,,108] 
3. a. Have you eve r physically abu sed your partner? ___ !:Yes ___ 2:No 
b. lf yes, how many times have you abused him/her : In the past month? times 
In the past year? times. Since you have been together? times 
CTIDTIJ ITTDTI1 
4. Circle the appropriate value for each of the following: 
Yes No 
a. Are you afraid of b..ing the ,·ictim of violence by your 2 
partner in the future? 
b. Are you afraid of being violent in the future? 2 
Are the following factors associated with your partner's 
worst conflict behavior, whether or not it involves 
viole nce ? 
c. My partner's drinking or use of drugs? 
d. My drinking or use of drugs? 
e . My do ing things I know make him/h er angry? 
f. My partner's misinterpretation of things I do? 
g. Other (please explain) ______________ _ 
. 1 
2 
2 
2 
2 
2 
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Never 
5 
5 
5 
5 
5 
5 
(0,XJ 
(90 ] 
(921 
(94] 
(96 ] 
(98] 
( 100] 
( 1021 
( 103,104 ] 
( 1091 
1110.1111 
[Re cord 3} 
(llJ 
( 121 
( 13] 
( 141 
(15] 
( 16] 
( 171 
5 
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5. \Vhat three issues trigger the worst conflicts between you and your partner? 
a. 
b. 
c. 
SECTION D: COMMUNICATION ASSESSMENT 
Effective communication can help keep relationships close and satisfying. The following questions assess 
the quality of various aspects of your communication . 
6 
I. For each of the statements listed below, consider how frequently you th.ink each describes your relationship 
with your partner. Then, 
1) 
2) 
3) 
4 ) 
5 ) 
6) 
7) 
8) 
a. Circle the number that you believe best describes ho"· well your partner 
~unicates l~.rith you. 
b. Dra"· an X over the number that you think your partner will choose in 
describing your communication with him/her. 
Some- Almost 
Never Rarely times Often Always 10.XJ 
My partner Listens attentively when I speak. 2 3 4 5 I 181 
My partner understand s what I communicate. 2 3 5 (20) 
My partner is interested in lea rning about my 2 3 4 5 [22} 
ideas and feelings. 
My partner sha res his/her ideas and feeLings. 2 3 4 5 [24 I 
My partner compliments me for the positive 2 3 5 {26] 
things I do. 
My partner communicates affection by words as 2 3 4 5 [28 ] 
well as touch. 
~1.y partner is 'car efuJ not to criticize too many of 2 3 5 [JO] 
m y ideas or feelings. 
My partner enjoys just sitting and talking with 2 3 4 5 [32} 
me . 
2. Which three topics would you like to discuss more fully with your partner? 
(34} 
3. Which three topics do you th.ink your partner would like to discuss more fully with you? 
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SECTION E: SEXUAL INTERACTION 
1. During the past month: 
a. Approximately how many times have you initiated intercourse? ___ times 
b. Approximate ly how many times has your partner initiated intercourse? times 
c. Approximately how many times have you had intercourse with your partner? times 
d. How often would you like to have had intercourse with your partner? times 
e. How often would your partner like to have had intercourse with you? ___ times 
f. Was your frequency of intercourse different than usual this month? 
l:Yes, greater than usual __ 2:Yes, Jess than usual 3:No 
(35,36) 
(37,38] 
(39,40] 
(41,42] 
(43,44) 
(45) 
2. How satisfied are you with the way you and your partner approach each of the following aspects of your 
sexual interaction? 
a. Circle the value that best describes your attitude. 
b. Ora"' an X over the value that you think your partner will select in answering the 
question for him/her self. 
Very Very 
Dissatisfied Neutral Satisfied (O.XJ 
l ) My level of interest in sex 3 4 5 [46] 
21 My partner·s level of interest in sex 3 4 5 [48) 
3-, Th e wa y we decide to have sex 3 5 [50) 
4 ) Th e length of our foreplay 3 5 [52 1 
5) Th e ,·ariety in our foreplay 2 3 4 5 (5 4 ) 
6) Th e frequenc y of our sexual intercour se 3 4 5 (56 ) 
7 ) Th e duration of our sexual intercourse 3 5 [58) 
8) The variety of sexual activities we experi ence 2 3 5 [60) 
9) Th e frequency of my own orgasms 2 3 5 [62 ) 
10 ) The frequency of my partner's orgasms 3 5 [64) 
l l ) Th e openness /intimacy I ofTer 3 5 [66) 
12) Th~ openness/intimacy my partner ofTers 3 4 5 [68) 
13 ) Our means of choosing bu-th control 3 4 5 [70) 
14 ) The safety of our birth control method 2 3 4 5 [72] 
3 . How do you think a change in your own behaci or could improve your sexual experience with your partner? 
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SECTION F: MOODS AND MANAGEMENT OF PERSONAL LIFE 
The following questions concern the way you and your partner have been feeling lately and how well you 
have been managing your personal lives. 
8 
1. a. How depressed or cheerful have you been during the past month? Circle the number on the scale 
below that best describes your mood. 
2 3 4 5 6 7 8 9 
Very Depressed Very Cheerful 
b. Is this typical of your general mood? 1:No 2: Yes If no, please explain on the last page. 
c. How depressed or cheerful do you think your partner has been during the past month? Please 
draw an X over your answer on the scale above. 
[O,XJ 
[76) 
d. Is this typical of his/her general mood? _1 :No _2 :Ye s If no , please explain on the last page. [77) 
2. a. How nervous (anxious) or relaxed (calm) have you been during the past month° Circle the number on 
the scale below that best describes your mood. 
2 3 4 5 6 7 8 9 [O,XJ 
Very Nervous Very Relaxed [ 78,79] 
b. Is th.is typical of your general mood? 1:No 2:Yes If no, please ex plain on the last page. [80 ) 
c. How nervous (anxio us ) or relaxed (calm) do you think your partner has been during the past month? 
Please draw an X over your answer on the scale above . 
d. Is th.is typical of his/her general mood? _1:No _2:Yes If no, please exp lain on th e last page. [81) 
3. a. How do you rate yourself as a person? Please circle the appropriate number on the scale below . 
2 3 4 5 6 
A Below Average Person An Average Person 
7 8 9 
An Outstanding Person 
[O,XJ 
[82,83] 
b. How does your partner rate you as a person? Draw an X over your answer on the scale above. 
4. a. How do you rate your partner as a person? Please circle your answer on the scale below. 
2 3 4 5 6 7 8 9 !O.XJ 
A Below Average Person An Average Person i\n Outstanding Person [84 ,85] 
b. How does your partner rate him/her self as a person? Draw an X over your answer on the scale 
above. 
5. a . How do you rate your own current health status? Circle the number that describes your answer. 
2 3 4 5 
Major Problems Some Problems 
6 7 8 
Minor Problems 
9 
Excellent 
[O,XJ 
[86,87] 
b. How do you rate your partner's health status? Draw an X over your answer on the scale above. 
c. Please explain any major health problems that you may have on the last page of this form. 
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6 . a. How satisfied are you with the way you spend your working day? Circle your answer on the scale 
below. 
2 3 4 5 
Very Dissatisfied Neutral 
6 7 8 9 
Very Satisfied 
10.XJ 
{68.89) 
b . How satisfied is your partner with the way you spend your working day? Draw an X over your 
answer on the scale above. 
7. a. How satisfied are you with the way your partner spends his/her working day? Circle your answer 
on the scale below. 
2 3 4 5 
Very Dissatisfied Neutral 
6 7 8 9 
Very Satisfied 
{O,X J 
{90,91) 
b . How satisfied is your partner with the way he/she spends his/her working day? Draw an X over 
your answer on the scale above. 
8. a. How many times in an average week do you use alcohol or mood-altering drugs? Circle your 
answer on the following scale. 
15 + 
Times 
8 to 14 
Times 
2 
4 to 7 
Time s 
3 
1 to 3 
Times 
4 
Alm ost 
Never 
5 
{O,XJ 
[92 .93) 
b. How many times in an average week do you think your partner uses alcohol or mood-altering drugs? 
Draw an X over your answer on the scale above. 
9. a. How often do you think your alcohol or drug use causes problems for you or your partner ? Circle 
your answer on the scale below. 
Almost 
Always Often 
2 
Some of 
the Time 
3 
Rarely 
4 
Almost 
Never 
5 
[O,XJ 
[94,95) 
b. How often do you think your partner's alcohol or drug use causes problems for you or your partner ? 
Draw an X over your answer on the scale above. 
10 . a. How often do you feel that you are under stress because of the difficulty you have in meeting your 
responsibilities at home, work, and elsewhere? Circle your answer on the scale below . 
Almost 
Always Often 
Some of 
the Time Rarely 
Almost 
Never [O,X) 
2 3 4 5 [96,97) 
b. How often do you feel that your partner is under stress because of the difficulties he/she has in 
meeting his/her responsibilities at home, work , and elsewhere? Draw an X over your answer on 
the scale above. 
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SECTIOJ\'. G: DECISION MAKING 
How are decisions made in your relationship" For each of the areas listed below: 
1. Circle the number on the left side of the table that best describes your opinion 
about how decisions are currently made. 
2. Draw an X over the number on the left side of the table that describes how vou 
would like to have decisions made in each area . 
3. At the right, circle the number that best describes how important this area is for 
you using a scale of 1 (Very Unimportant), 3 (Average Importance), to 5 (Very 
Important). 
[Re cord 4) 
More More IMPORTANCE: 
Mostly Me Than Mutual Partner Mostly 1 = Unimportant [O.x.1; 
By Me Partner Than Me Partner 5 = Important 
a. Family size 2 3 4 5 2 3 4 5 [ill 
b. Birth control 2 3 4 5 2 3 4 5 [ 14 I 
c. Which religion to follow 2 3 4 5 2 3 4 5 [ 17] 
d . Level of religious acti,·ity 2 3 4 5 2 3 4 5 [20] 
e. Where to live 2 3 4 5 2 3 4 5 [23] 
f. How I spend free time apart 2 3 4 5 2 3 4 5 [2 GI 
g. How my partner spends free 2 3 4 5 2 3 4 5 [2 9 1 
time apart 
h. How to spend time together 2 3 4 5 2 3 4 5 [32] 
I. Division of chores 2 3 4 5 2 3 4 5 [351 
j . Standards of home 2 3 4 5 2 3 4 5 [38] 
maintenance 
k. Child management 2 3 4 5 2 3 4 5 [ 41 I 
I. Budgeting for daily expenses 2 3 4 5 2 3 4 5 [ 44 I 
m. Spending for non-essentials 2 3 4 5 2 3 4 5 [O J 
n. Amount I work 2 3 4 5 2 3 4 5 [50] 
0 . Amount partner works 2 3 4 5 2 3 4 5 [53) 
p. Vacation plans 2 3 4 5 2 3 4 5 [56) 
q. When to see my relatives 2 3 4 5 2 3 4 5 [59) 
r. When to see partner's 2 3 4 5 2 3 4 5 [62) 
relatives 
s. Other: 2 3 4 5 2 3 4 5 [65) 
t. Other: 2 3 4 5 2 3 4 5 [68) 
u . Other: 2 3 4 5 2 3 4 5 [71) 
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SECTION H: DIVISION OF HOME, CHILD CARE, AND \VORK RESPONSIBILITIES 
1. Many couples are satisfied with the way they divide dail y responsibilities in some areas, but would lik e a 
difTerent division of responsibilities in others. In each of the following areas. please indicate whether you 
would like more responsibility (wit h your partner assuming less), the same level of responsibility you have 
now, or less responsibilit~ · (with your partner assuming more) . 
a. Circle the choices in the table below that best describe your wishes. 
b. Draw an X over the values you think your partner will choose when answering 
the questions for him/her self. 
Level of Reseonsibilitv Desired 
[O.XJ 
Much Some Some Much 
Less Less Same More More 
1) t-.leal planning 2 3 4 5 [, 4) 
2 i Food shopping 2 3 4 5 [76 ) 
3) Cooking 2 3 4 5 [78) 
4 ) Dish washing 2 3 4 5 [80) 
5·1 Vacuuming & dusting 2 3 4 5 [8 2) 
6 ) Cleaning bathrooms 2 3 4 5 [8-l) 
7! Laundry 2 3 4 5 [86) 
8) Outside work 2 3 4 5 [88 ) 
9) House repairs 2 3 5 [90 ) 
!O J Car maintenance 2 3 4 5 [92) 
11) Earning money for necessities 2 3 4 5 [9 4) 
12) Earning money for extras 2 3 4 5 [96) 
13) Routine child care 2 3 4 5 [98] 
14 ) Car ing for sick children 2 3 4 5 [100] 
15) Driving children 2 3 4 5 [ 102 ] 
161 Arranging for baby sitters 2 3 4 5 [10-l] 
17) Other: 2 3 4 5 [ IOG) 
18) Other: 2 3 4 5 [ 108 ) 
19) Other: 2 3 4 5 [ 110] 
2. Are there ways in which you would like to redistribute responsibilities not mentioned in the list above? 
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SECTION I: CHILD MANAGEMEl\ 'T 
1. How happy ha"e you been with each of the following areas? 
a. Circle the response that best describes your view. 
b. Draw an X over the r es ponse that you think your partner will choose. [Record 5) 
Very Very [O.XJ 
Unhappy Unhappy Neutral Happy Happy 
1) How we p raise children's good behavior 2 3 4 5 [! 1) 
2) How we respond to children·s requests for 2 3 5 [ 13) 
money and/or pri\'ileges 
3) How we motivate children ·s schoolwork 2 3 4 5 I !5J 
4) How we ofTer children a religious background 2 3 4 5 1n 
5) How we punish our children 2 3 4 5 ( 19) 
6J How we manage our children ·s daily routines 2 3 4 ;:, (21) 
like TV time or bedtime 
7) How we assign and monitor children ·s chores 2 3 4 5 (23) 
8) The amount and quality of time I spend with 2 3 4 5 (~5) 
the children 
9) The amount and qua lity of time partner spends 2 3 4 5 (2,) 
with the children 
2. a. How do you think vour shared children feel toward you and your partner 0 Circle your respons e. 
2 3 4 5 6 7 8 9 10.XJ 
Much Clo se r tG Mother Equally Close to Each of Us Much Closer to Father ( 29.30) 
b. How will your partner respond to this question " Draw an X over the response h e/s he will choose. 
3. How often do you feel vour children become involved in conflicts between you and your partner? Pl ease 
circle the numb e r that applies. 
Almost Some-
Always Often times Rarely Never 
a. Our fights start because of them. 2 3 4 5 (31) 
b. I try to get them to take my side. 2 3 4 5 [321 
c. My partner tries to get them to take his/her 2 3 4 5 (33} 
side. 
d. The y take my side in our fight s. 2 3 4 5 (34) 
e. They take my partner's side in our fights . 2 3 4 5 [35) 
4 . Please list the three most. important goals yo u have set for your children . 
a . 
b. 
c. 
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SECTION J: GOALS OF COUNSELI NG 
1. In order to assist yo u , your therapist needs w und erstand the goals that you hope w ach ieve in counseling. 
Listed below are five choices whi ch repr esent a wide r a ng e of views . 
a. In the column labeled "My Goal," circle the re s ponse that comes closest to 
expressing what you hope to gain from this counseling experience. 
b. In the column labeled "Partner 's Goal," circle the response that best describ es what 
you think your partn er h opes to gain fr o~unseling . 
Improv e an already satisfying relationship. 
Impr ove a relationship that no"' ofTers on!,· some satisfact ion. 
Improve a relati onship that now ofTers littie or no satisfac tion. 
Decide wheth er to continue in this relat ionship. 
a . 
My Goal 
5 
3 
2 
b. 
Partner 's 
Goal 
5 
4 
3 
2 
140 
Resolve conflicting feelings so this relationship can be ended on a 
fr iendl y note. 
136.3 ~: 
2 . a . How would you feel if this marriage irelationship) ended now" 
1: Very Re lieved 3:uncerta in __ 4:unhappy __ 5:Very unhappy 
b. Ho"' would your partner feel if this marriage I relationship) ended now 0 
1: \' er) Relieved 2:Re!ie,·ed 3:Uncertain __ 4:unhappy 5: Very u nhaopy 
3. Whether or no t your goals includ e presen·ing this relationship, please use the spaces below to list five 
cha nges yo ur partner cou ld mak e (or could ha,·e made I w make the relationship more satisfying to you. 
1) 
2) 
3) 
4) 
5) 
a . In the middle column, rate the importance of each of these chang es to you o n a 
scale of 1 (Unimportant), 3 (Ave ra ge Imp o rtance) , to 5 (Import.ant). Circle your 
response . 
b . In the right-hand column, c ir c le th e valu e indi ca ting how willing vou think , ·our 
partner would b e to w o rk toward making eac h change, using a s~l e of 1 (V
0
ery 
Unwilling), 3 (Un s ure ), to 5 (Very Willing) . 
Partner 's Willingn ess 
to Achieve Goal : 
List of Changes Importance : 
l=Very Unwilling 
1 = Unimportant 3=Unsure 
5 == Important 5= Very Willing 
2 3 4 5 2 3 4 5 
2 3 4 5 2 3 4 5 
2 3 4 5 2 3 4 5 
2 3 4 5 2 3 4 5 
2 3 4 5 2 3 4 5 
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(40] 
[42) 
[HJ 
(46] 
I 481 
13 
4. Whether or not your goals include pre servi ng this rela tion s hip , please use the spaces below to list five 
ch anges you could make (or could have made) to mak _e the relat ionship more satisfying to your partner. 
1) 
2) 
3) 
4) 
5) 
a. In the middle column, rate the importance of each of these changes to your 
partner on a scale of 1 (Unimportant), 3 (Average Importance), to 5 (Important) . 
Circle your response. 
b. In the right-hand column , circle the re s ponse indicating how willing you think 
you would be to work toward making each change, using a scale of I (Very 
Unwilling) , 3 (Unsure), to 5 (Very Willing). 
My Willingness 
to Achieve Goal : 
List of Changes Importance: I= Very Unwilling 
I= Unimportant 3=Unsure 
5 = Important 5 = Very Willing 
2 3 4 5 2 3 4 5 
2 3 4 5 2 3 4 5 
2 3 4 5 2 3 4 5 
2 3 4 5 2 3 4 5 
2 3 4 5 2 3 4 5 
5. In the space below, plea se list five major goals you have for self-improvement. 
1) 
2) 
3) 
4) 
5) 
a. In the space to the right of each goal, circle the value indicating the extent to 
which you believe your partner would help or hinder your attainment of the 
goal, using a scale of 1 (Hinder a Lot), 3 (Neither Help nor Hinder), to 5 (Help a 
Lot) . 
Partner's Role in Attainment : 
I = Hinder a Lot 
Goals for Self-Improv e ment 3 = Neither Help nor Hinder 
5=Help a Lot 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
6. Please list any other positive changes that yo u would like to see in any aspect of your marriage 
(relationship), family, work, or personal life not covered by other questions in this InuentO') '. 
141 
[501 
(52! 
[5 4 ) 
[5 6 ; 
[58) 
[60) 
[61 I 
[ 62 ) 
[63) 
[64] 
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SECTION K: PREVIOUS MARRIAGES ANDIOR RELATIONSHIPS 
Very often, experiences in past marriages color th e way partners view their current relationship. If yo u 
ha ve been married or had a marriage-like relationship before. please a nswer the following questions . 
1. For your first marriage or marriage-like relationship : 
a. Your age at the time this relationship began : 
b. Your agE: at the time this relationship ended : 
c. Relationship ended by: (check one ) l :divorce 2:death __ 3:separation 
d. Number of children produced by this relati onship: 
e. How does your current marriage (re lation ship l compare to vour firs t marriag e (relationsh ip)? 
l:Much Worse 2:Wor se 3:Same 4:Better 5:Much Better 
[65 ,6GJ 
[G7 ,68 J 
[G9 J 
[70 ] 
[71 I 
f. ln the space below, please list five thing s th at you liked best about :vour firs t partner and five thing s 
that you liked least about your first partne r . In the space at the right, indicate how your pr ese nt 
partner compares using a scale of 1 (Mu ch \\"orse ), 3 (The Same), to 5 (Much Better ). 
My Present P2r-tner is: 
Things I Liked Most about My First Partner 
l) ~---------------------
2) ~---------------------
3) --------------------
4) ------------------------
Things I Liked Least ab o ut My First P a rtn e r 
6 ) ~----------------------
7) 
8) 
9) 
10) 
2. For your second marriage or marriage-like r e lationship : 
a. Your age at the time this relationship began : 
b. Your age at the time this relationship end ed: 
1 = Much Worse 
3=The Sarne 
5 =Much Better 
2 3 4 
2 3 4 
2 3 4 
2 3 4 
2 3 4 
2 3 4 
2 3 4 
2 3 4 
2 3 4 
2 3 4 
c. Relationship ended by: (check one) !:divorce 2:death __ 3:separation 
d . Number of children produced by this re lati onship: 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
e. How does your current marriage (relation ship) compare to your second marriage (relationship )? 
l :Much Worse 2:Worse 3:Sa me 4:Better 5:Much Better 
-- . 
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'. 73] 
[75] 
[761 
177 J 
[78] 
[79] 
[80 ) 
[Si I 
[ 82,83] 
[84 ,85] 
[86 ] 
[87] 
[88] 
15 
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f. In the space below, please list five things that you liked best ab out your second partner and five things 
thaL yo u liked least about your second partner. In the space at the right, indicate how your present 
partner compares using a scale of 1 (Much Worse ). 3 (The Same), to 5 (Much Better). 
My Present Pan:ner is : 
1 = Much Worse 
Things I Liked Most about My Second Partner 3=The Same 
5=Much Better 
1, 2 3 4 5 (89) 
2·, 2 3 4 5 (90) 
31 2 3 4 5 (91) 
4} 2 3 4 5 (92) 
5) 2 3 4 5 [93) 
Things I Liked Least about M~· Second Partner 
61 2 3 4 5 (94) 
7} 2 3 4 5 (9 5) 
Si 2 3 4 5 (9 6) 
9) 2 3 4 5 [97) 
10) 2 3 4 5 (9 8) 
SECTJO",' L: ADDITIONAL INFORMATION 
Please use this space to describe any aspect of yourself and!or vour relationsh ip that you thin k would be 
use ful m planning the service you are about to receive. Lise additional sheets if more space is needed . 
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Appendix C: 
Rapid Couples Interaction Scoring 
Summary Codes 
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Appendix C: 
Rapid Couples Interaction Scoring Summary Codes 
Summary Code 1. Agenda Building--Negative Presentation of Own Views 
Individual Variables : 
Complain 
Criticize 
Negative 
Relationship 
Issue Problem 
Statements in which individuals bemoan the extent of their 
suffering without explicitly blaming the other partner for this 
suffering . Also expressing feelings of being frequently deprived , 
wronged, or inconvenienced , either through the partner's action 
or nonaction , or because of external circumstances . 
A hostile statement expressing unambiguous dislike or 
disapproval of a specific behavior in which the other engages. A 
criticism is delivered in a hostile or irritated tone of voice. 
Talk A statement delivered with negative affect that concerns a 
relationship problem that the couple is discussing. 
Summary Code 2. Negative Agenda Building--Response to Partner's Views 
Individual Variables: 
Yes, but A statement of qualified agreement or apology that can be 
Defensive 
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explicit or implicit. This statement need not have negative affect, 
and in fact may be statement may be said jokingly. 
(Protect Self) Any statement in which individuals deny responsibility, for or a 
connection between, their behavior and a situation that has been 
defined as a past or present problem by the other partner. 
Summary Code 3. Emotional Repair and Maintenance: Negative Task 
Individual Variables : 
Put Down 
Escalate 
Negative 
Affect 
Other 
A comment whose function is to hurt , demean or embarrass the 
other. 
Noted as escalating one ' s negative affect , (such as raising one 's 
voice) , or by reciprocating the partner's negative affect with 
one's own negative affect. 
Negative Various types of negative statements that would otherwise not be 
coded in this system. May be used alone or with any of the other 
codes. 
Summary Code 4 . Negative Listening 
Individual Variables: 
Absence of 
Backchannels 
Absence of 
Facial 
Movement 
Negative 
Facial 
Expression 
Avoidant 
Listener 
Gaze Pattern 
147 
Backchannels communicate an interest in what the speaker is 
saying. Examples are nodding, leaning toward the speaker, a 
smile, a frown. Absence of backchannels is what is coded here. 
Any type of facial movement, including smiles and responsive 
types of movement. What is seen is "wooden face." 
This is coded when the listener's facial expression is negative or 
inappropriate. 
First it needs to be established whent the couple is looking at 
each other and when they are looking off to the side. This 
code is used when the listener is looking around the room or in 
his lap . 
Summary Code 5. Positive Agenda Building--Own Views 
Individual Variables: 
Neutral/Positive 
Problem 
Discussion Any statement delivered in a neutral or positive tone of voice 
describing the present problem. 
Task-Oriented 
Information Issue-oriented, factual statements concerning either the past, 
present or future. These statements must tie into the problem 
conversation. 
148 
Summary Code 6. Agenda Building: Positive Response to Partner's View 
Individual Variables: 
Assent The function of these responses is to acknowledge that the 
speaker's comments are being listened to rather than to indicate 
explicit agreement with the content of the speaker's comments . 
Summary Code 7. Emotional Repair and Maintenance: Positive Task 
Individual Variables : 
Humor/ 
Laugh 
Other 
Positive 
Any statement that is clearly intended to be humorous and is 
primarily lighthearted in tone . 
Used when something very positive is going on between partners . 
This could be a feeling of warmth or understanding that is being 
verbally communicated. 
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Summary Code 8. Positive Listening 
Individual Variables 
Backchannels 
Facial 
Movement 
Positive 
Facial 
Expression 
Connected 
Listener 
Gaze Pattern 
Responsive 
Facial 
Movement 
Backchannels communicate an interest in what the speaker is 
saying. Examples are nodding, leaning toward the speaker, a 
smile, a frown. 
Any type of facial movement, including smiles and responsive 
types of movement. 
This is coded when the listener's facial expression is positive or 
appropriate . 
First it needs to be established that the couple is looking at each 
other and when they are looking off to the side. This code is 
used when the listener is watching the speaker most of the time . 
Used only when the nonverbal listener response could have been 
a verbal speaker response. An example would be raised eyebrows 
that say "wow," or a smile that says "I like your idea." 
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Appendix D: 
Informed Consent 
Appendix D: 
Informed Consent 
Investigators: Student: Kent Nabers, MA, Psychology Department 
Committee Chair : Lani Van Dusen, PhD, Psychology Department 
This is to certify that we, , hereby agree to participate as 
volunteers in a scientific investigation as part of an authorized research program of 
Utah State University under the direct supervision of Kent Nabers. 
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The purpose of this research is to determine the effect of biofeedback training on 
marital communication and physiological arousal. Couples who choose to participate 
will be trained in biofeedback procedures. The training will be given over a one week 
period with daily sessions of from sixty to ninety minutes each. Depending on random 
assignment, the couple may receive this training one to four weeks after the beginning 
of the research study. Minimal risks are involved; the biofeedback procedures to be 
used are non-invasive and well accepted within the field. Clients will be monitored at 
all times when using the biofeedback equipment. 
We understand that this research may result in the following benefit to us: If the 
biofeedback training is successful, we will be better able to manage our physiological 
arousal, and may improve our marital communication. The quality of marital 
communication has been identified in numerous studies as one of the most important 
predictors in the success or failure of marriages. If, by controlling the increased 
physiological arousal brought about by conflictive situations , we may be better able to 
implement effective communication skills that can be taught in future therapy sessions . 
We understand that the information obtained from or about us will be kept confidential 
to the following extent: The student investigator and one graduate student will view a 
videotape of the sessions in order to code the verbal and nonverbal behavior. Once 
coded, the data will be identified only by an assigned identification number, and, upon 
completion of the study, all videotapes will be immediately erased. 
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We understand that we are free to refuse to participate in any procedure or to refuse to 
answer any question at any time without prejudice to us. We understand that we are 
free to withdraw our consent and to withdraw from the research at any time without 
prejudice to us. 
We understand that by agreeing to participate in this research and signing this form we 
do not waive any of our legal rights. 
We understand that the research investigators named above will answer any of our 
questions about the research procedures or our rights as subjects. 
Date 
Subject Signature------------------------
Subject Signature~----------------------~ 
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Appendix E: 
Script for Neutral Interaction 
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Appendix E: 
Script for Neutral Interaction 
Upon subjects' arrival, attach electrodes appropriately. 
Take 5 minutes (or until stable baseline is reached) for adjusting to being connected to 
biofeedback equipment. 
_____ and , I would like to begin our session today by asking you 
to talk to one another just as you might at the beginning of your evening together as 
you relate the events of the day. You should each strive to be as natural in this activity 
as possible. This part of our session will last 15 minutes, however, I would like for 
each of you to spend at least 5 minutes (approximately) in telling the other about your 
day. It is important that both of you share with the other. I will leave the room in 
order that you might be more comfortable and will signal the end of the 15 minute 
period by knocking on the door. 
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Appendix F: 
Script for Conflict Interaction 
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Appendix F 
Script for Conflictive Interaction 
_____ and , as you remember, I asked you to complete the 
Couple's Pre-Counseling Inventory before we began the study. That was in order to 
identify particular areas in your marriage that you are dissatisfied with, or would like 
to see some improvement. In reviewing your inventories, I noticed that each of you 
indicated that you are experiencing some difficulty in the area of __ _ 
Is that true? 
Alright then, I would like for the two of you to take the next 15 minutes , and, being 
very specific, express your feelings about to one another. In doing so, I 
would like for you to try and do so as naturally as you can . It is important that you 
talk to one another as you do when you are at home . I will leave the room , and , as 
before, signal you that the 15 minutes are up by knocking on the door. Again, it is 
extremely important that you act just as you would if you were discussing this issue at 
home. Do not try to change your behavior for the purpose of misrepresenting your 
true feelings . 
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Appendix G 
Electromyographic Data 
Couple #1 Data 
r•·• U?tisbaha •••• : u:iisuana > mte < \Vit~t>•·••>•···· 11111r 111~1 illlt ~111;~~ 
2.24 2.29 9.55 4.97 
2.19 2.33 13.03 2.07 
2.36 2.58 11.68 1.78 
2.37 2.31 11.71 3.57 
1.89 2.45 10.55 4 .85 
2.42 3.03 11.08 2.84 
2 . 14 2.15 10.65 5.40 
2.08 2.23 9.35 2.76 
2.44 2.01 9.06 3.83 
2.03 2.13 11. 78 3.28 
2.32 2.16 5.77 3.32 
1.97 2.38 4 .11 5.27 
2.07 2.13 4.32 3.00 
2 .14 2.12 8.22 2.63 
2.17 1.95 8.17 2.71 
2.30 2.34 1.85 2.13 
2.14 2.52 3.93 2.26 
2.09 1.87 2.15 2.38 
2.19 2.32 2.30 2.78 
2.24 2.07 4.59 2.50 
2.07 2.18 4 .36 2.52 
2.39 2.11 4.76 2.43 
2.08 2.09 6.25 4.33 
2 .29 2.28 4.59 3.73 
2.22 I 10.29 I 3.41 4 .06 
3.06 2.60 2.06 3.73 
2. 16 2.44 1.79 3.21 
2.03 2.42 1.99 3.09 
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2.19 2.79 2.36 2.92 
2.29 2.33 1.95 2.75 
2.10 2.29 1.72 3.48 
2.21 1.87 2.36 2.20 
3.58 2.10 1.95 2.32 
1.86 1.94 2.54 4 .06 
2.23 2.32 1.89 3.75 
2.36 2.20 4 .37 3.43 
2.38 2.43 2.44 3.37 
2.08 2.03 1.86 2.48 
2.24 2.01 1.89 3.17 
2.24 2.06 2.93 2.60 
1.88 2.08 1.75 2.88 
2 .19 2.07 1.68 3.05 
2.25 2.22 1.54 3.09 
2.16 1.95 1.65 3.41 
2.26 2.20 1.99 3.84 
2.22 1.86 2.49 2.92 
2.32 2.04 2.96 2.68 
2.28 1.91 1.94 3.73 
2.20 1.74 1.98 4.17 
2.25 1.96 2.28 3.59 
2.22 1.99 5.28 3.20 
2.17 2.42 2.14 2.79 
1.94 2.06 1.72 3.67 
2.08 1.99 1.67 2.80 
2.10 2.06 1.90 2.70 
2.13 2.11 2.48 2.16 
2.07 1.91 4.17 2.15 
2.53 1.95 1.87 1.94 
2.14 2.01 1.81 2.04 
1.89 2.14 3.37 2.22 
2.11 2.09 IJ J ij]ii J I 2.14 
f rn 1Ms$ le-I 2.06 l w tt iJI J ti 2.52 
2.52 1.85 3.74 2.24 
2.07 1.97 2.12 2.06 
2.43 1.90 1.89 1.93 
2.42 2.24 1.70 1.93 
2.12 2.04 2.20 4.94 
2.24 1.89 2.06 4.23 
2.47 2.00 1.87 5.07 
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2.43 1.85 1.77 5.24 
2.18 2.09 1.64 4.27 
2.01 2.06 1. 71 3.99 
2.25 2.05 2.80 4.27 
2.39 2.08 2.27 3.67 
2 .50 1.98 2.84 8.19 
2.17 1.91 2.04 5.96 
2.24 2.01 3.03 6.36 
2.24 2.23 4.05 5.77 
2 .12 2.13 4.55 7.91 
1.96 1.89 4.00 2.40 
2. 16 2.38 3.35 3.50 
2.23 2.06 3.62 5.95 
2.32 2.24 3.38 6.30 
2.66 2.24 3.09 5.24 
2. 13 2.32 6.35 4 .59 
2.32 2.14 1. 71 8.09 
1.97 1.98 1.63 3.93 
2 .27 3.95 2.04 2.44 
2.20 2.05 1.93 2.10 
2 .34 2.34 2.81 3.40 
2.34 2. 14 2 .20 2.32 
2 .01 1.95 15.84 3.69 
2.28 2.13 11.28 4.26 
2. 15 2.05 8.87 5 .68 
2.06 2.28 7.96 6.60 
2.40 2 .13 8.17 5.22 
2.00 2.43 6.86 3.94 
4 .26 2.37 8.64 3.74 
4 .00 1.94 6.84 5.33 
2.78 2.24 5.59 
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2. 16 2.13 6.13 9.12 
2.45 2.17 5.25 8.37 
2.29 2.04 4.63 7.32 
2.28 2.31 4 .65 9.51 
2. 11 2.05 5.36 3.94 
2.35 2.02 5.67 2.87 
2.06 2.07 4.98 2.61 
2. 18 1.87 9.44 4.32 
1.97 2.37 3.41 3.08 
1.87 2.19 9.49 3.43 
2.52 2.23 6.63 2.55 
2 .02 2.11 4 .61 5.10 
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2.24 2.29 4.42 4 .55 
2 .21 2.42 9.17 3.23 
2.26 2.30 11.34 3.29 
2.36 2.18 10.14 2.61 
2 .17 3.06 10.80 2.10 
2.16 2.73 11.51 2.25 
2.20 2.65 6.73 2.36 
2 .25 2.30 3.39 2 .17 
2 .10 2.03 4.53 2.12 
2.16 2.39 3.79 2 .34 
2.07 2.21 3.48 2.17 
1.94 2.27 3.07 2.06 
2.01 2.30 2.31 2.16 
2.32 2.00 2.46 1.88 
2 .22 2.29 1.96 2.44 
2 .08 1.93 2.02 2.92 
1.93 2.40 1.82 2.37 
2.66 1.97 2.17 2.01 
2 .06 1.90 1.82 2.07 
2. 16 2.03 1.85 3.47 
2. 14 2.01 2.12 2.91 
2.28 2.02 1.98 3.30 
2.32 1.96 1.92 2.95 
2.09 2.51 1.67 3.01 
2. 19 2.59 1.74 3.40 
2.04 2.28 1.95 4 .35 
2.12 2.27 1.72 3.26 
2. 14 2.09 1.99 2.58 
2 .03 2.07 2.05 2.49 
2 .19 2.17 1.97 3.25 
2.33 1.97 1.73 2.97 
2.30 2.26 1.97 2.82 
2.39 2.21 2.58 4 .15 
2. 14 2.22 2.01 2.92 
3.73 2.34 1.90 2.78 
1.99 2.37 4 .53 5.81 
2.26 2.29 2.20 3.07 
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3.81 2.26 2.12 
2.75 1.99 1.81 
5.83 3.40 2.09 1.77 
3.92 3.78 2.01 1.84 
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5.41 3.92 2.00 2.08 
1.59 5.39 2.05 1.85 
2.04 5.42 2.16 1. 71 
4 .33 4.49 2.55 1.73 
4.09 3.27 1.83 2.33 
8.5i 3.68 1.96 2.55 
8.93 5.03 2.36 2.06 
9.20 4.28 2.38 1.68 
8.75 3.08 1.92 2.12 
8.05 2.40 2.11 2.00 
9.04 2.23 1.82 2.20 
9.24 2.36 1.95 2.17 
7.34 2.24 1.93 2.17 
8.50 2.59 1.88 2.07 
7.96 1.59 1.45 2.11 
3.55 1.74 3.09 2.30 
3.22 1.57 1.55 2 .12 
4.12 3.43 1.77 1.77 
4 .79 3.50 1.93 2.20 
4.60 2.71 2.12 1.79 
4.45 2.29 1.85 2.17 
4.32 1.66 1.92 1.70 
4 .96 1.56 1.95 2.66 
4.45 1.70 1.38 1.96 
4.21 1.94 2.27 1.85 
4 .30 2.84 1.46 1.54 
4.13 2.20 3.46 2.04 
6.42 2.14 1.68 2.26 
5.87 2.31 2.16 1.90 
I ]]ii § )•••••JI 2.13 1.96 1.99 
5.77 1.78 2.73 1.96 
3.60 1.54 2.02 1.96 
2.83 1.51 1.84 1.95 
1.58 1.67 1.74 1.94 
1.74 1.98 1.76 1.69 
1.73 1.37 1.80 1.48 
1. 71 1.67 1.57 1.96 
1.53 1.67 1.63 1.93 
1.24 2.26 1.85 1.85 
1.30 1.60 1.66 1.77 
1.55 2.01 1. 71 1.52 
1.63 1.86 1.65 1.83 
2.37 1.42 1.74 2.00 
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3.07 2.48 1.79 1.65 
2.54 1.98 1.76 1.94 
1.92 2.13 1.37 1.67 
2.29 1.75 1.99 1.90 
1.67 1.91 1.60 1.77 
1.30 1.72 1.65 1.85 
1.58 1.56 1.81 1.57 
1.63 1.63 1.59 2.09 
1.41 1.85 1.98 1.68 
1.31 1.55 1.64 1.95 
1.36 1.74 1.73 2.20 
1.32 2.99 1.79 1.81 
1.65 3.52 1.78 1.57 
1.27 2.41 1.54 1.70 
1.30 2.34 1.92 1.88 
1.21 2.41 1.60 1.75 
1.21 2.58 1.80 2.07 
1.19 2.98 2 .01 2.18 
1.79 3.41 1.65 2.23 
1.95 4.31 2.35 1.95 
2 .04 4 .23 1.79 2.25 
1.75 4 .62 1.63 1.92 
1.33 4.15 1.99 1.94 
1.96 4.10 1.61 1.93 
1.76 3.76 2.09 2.20 
1.42 4.01 1.76 2.19 
2.69 3.68 2.00 2.27 
1.35 4 .73 2.07 2. 13 
1.68 4 .31 1.45 2.11 
1.66 3.96 1.83 1.84 
1.86 4.05 1.64 1.91 
1.66 4.63 1.70 2.05 
1.31 4.42 1.49 1.76 
1.53 4.12 2.08 1.63 
1.40 4.47 2.14 1.72 
1.45 2.36 1.62 1.90 
2.27 3.17 2. 15 2.07 
1.58 4.07 2.01 1.99 
1.54 4.67 2.22 1.83 
1.56 4.61 1.83 2.28 
1.26 5.49 1.75 2.12 
1.40 6.63 1.95 1.86 
1.86 4 .13 1.83 3.69 
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2.65 4.39 1.63 1.98 
1.13 2.04 1.83 1.66 
1.05 1.57 2.03 1.89 
1.09 1.46 1.57 1.92 
1.29 1.43 1.74 1.74 
1.38 1.35 1.59 1.99 
2.64 1.55 1.90 1.73 
1.39 1.54 1.60 1.74 
1.51 1.30 2.19 1.91 
1.45 1.29 1.54 1.81 
1.40 1.30 1.59 2.07 
1.87 1.25 1.89 1.97 
1.48 1.39 1.88 2.15 
1.96 1.35 1.87 2.28 
2.02 1.50 1.87 2.03 
2 .06 2.86 1.80 2.26 
2.03 1.77 1.69 2.43 
3.66 1.81 1.78 1.91 
3.00 1.39 1.85 2.00 
3.68 1.46 1.92 2.05 
3.19 1.61 2.37 2.31 
2 .23 1.38 1.58 2.01 
1.73 1.52 1.49 2.08 
1. 75 1.81 2.16 2.33 
1.93 1.69 1.79 2.17 
1.57 1.72 1.97 2.12 
1.58 2.04 2.08 2.23 ' 
1.56 2.02 2.71 2.23 
1.48 2.54 1.74 2.22 
1.57 2.48 1.78 2.08 
1.77 2.17 2.05 1.95 
1.93 1.92 1.92 1.89 
1.68 1.76 1.94 2.62 
1.65 2.00 1.88 2.07 
1.96 1.95 1.80 1.79 
2 .74 2.09 1.70 2.45 
2.81 2.22 2.30 2.59 
2.71 2.29 1.81 2.46 
2.47 3.17 1.77 2.50 
2.06 3.11 1.79 2.33 
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4.24 3.09 1.88 2.17 
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2.47 3.08 1.90 2.01 
2.38 3.55 1.98 2.50 
1.35 4.38 2.48 2.33 
1.38 3.96 2.17 2.24 
1.44 3.58 2.40 1.74 
1.39 3.85 2.33 2.01 
1.84 3.42 2.26 1.79 
7.28 4.34 1.95 1.72 
6.33 4.07 2.35 2.05 
6.81 3.80 1.95 2.15 
6.52 3.62 2.41 1.83 
5. 17 2.90 2.04 2.20 
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2.58 1.72 1.90 2.05 
5.73 3.78 2.46 1.93 
8.36 2. 11 1.76 2.30 
3.58 1.57 1.93 2. 16 
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1.96 
1.92 
1.99 
1.91 
2.21 
1.85 
2.51 
2.52 
2.08 
2.14 
2.09 
2.13 
2.29 
2.17 
2.39 
2.00 
1.95 
2.22 
1.87 
2.17 
2.05 
2.08 
2.25 
2.01 
1.94 
1.95 
1.95 
2.12 
2.40 
2.37 
5.65 
1.80 
1.57 
lt/t:::::::2xos:::rrr:r1 
4.08 
2.20 
2.17 
4.05 
2.30 
2.29 
2 .36 
2.30 
2.46 
2.25 
2.33 
2.50 
2.22 
2.42 
2.25 
2.17 
2.26 
2.26 
2.87 
2.28 
2.27 
2.04 
2.05 
2.23 
2.49 
2.48 
2.35 
2.40 
2.21 
2.72 
2.47 
2.38 
2.20 
2.28 
2.25 
4.73 
1.96 
3.21 
1.80 
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2.84 
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7.71 
8.21 
8.08 
7.59 
7.76 
8.07 
7.01 
7.06 
7.49 
7.63 
7.19 
7.45 
6.68 
6.79 
7.41 
6.61 
6.65 
8.25 
7.76 
6.89 
7.10 
6.63 
7.45 
7.42 
7.12 
7.63 
7.95 
7.30 
7.14 
6.70 
6.70 
5.19 
4.64 
6.15 
6.51 
5.93 
6.49 
6.27 
9.47 
9.76 
11.36 
9.49 
9.19 
8.54 
8.86 
9.06 
9.56 
8.81 
9.20 
9.36 
8.88 
8.43 
8.56 
8.08 
8.39 
8.45 
8.72 
9.22 
10.13 
11.16 
10.96 
10.44 
9 .87 
10.50 
9.84 
9 .76 
9.80 
10.69 
9.50 
14.90 
7.31 
7.26 
7.16 
6.34 
6.88 
6.53 
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1.94 2.32 5.78 6.35 
1.78 2.54 5.89 6.71 
1.93 2.54 6.00 6.74 
2 .05 2.72 5.90 6.75 
2 .04 2.40 6.07 7.10 
2.02 2.28 6.07 6.55 
2 .00 2.48 7.27 7 .23 
2.25 2.66 6.34 7.85 
1.88 2.88 6.63 7.25 
2 .05 2.55 6.76 6.65 
2.03 2.29 6.75 6.65 
2.09 2.26 6.83 6.23 
2 .10 2.37 7.04 6.46 
3 .11 2.25 6.68 6.20 
2.32 2.68 6.66 6.50 
3.25 2.34 6.29 7.76 
2.14 2.56 11.30 6.01 
2.12 2.55 9.83 5 .82 
2.13 2.24 9.68 5.72 
2.37 3.03 9.53 6 .38 
2.17 2.65 8.96 6.44 
I ttttsrnmnr rri 2.54 8.78 6.12 
2.06 2 .71 8.93 5 .91 
2.19 2.72 8.98 6.22 
1.93 2.29 9.33 6 .77 
2.04 2 .17 8.66 6.21 
1.86 3.19 8.46 6.41 
2 .04 2 .76 8.24 8.88 
1.93 2.44 8.87 8.53 
1.92 2.51 9.02 6 .82 
3.01 2 .50 12.76 6.35 
1.95 2.38 8.77 6.43 
2 .35 2.18 8.89 6 .21 
2 .00 4.51 9.17 6.35 
1.99 3.59 9.28 6.33 
1.83 2.34 9.23 6.45 
1:::::: :JJM:Ml?l r:r1 2.29 9.22 6.31 
1.94 2.09 8.79 7 .34 
1.94 2.07 8.39 6.99 
1.88 2.39 8.87 7.75 
1.83 2.24 8.86 7.59 
1.93 2.18 8.48 9.02 
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1.82 2.44 8.69 8.73 
1.79 2.41 8.68 7.79 
2.22 2.15 8.40 7.45 
2.15 2.12 7.78 7.62 
1.94 2.31 8.00 7.48 
1.97 2.39 7.86 7 .63 
2.12 2.37 7.94 7.57 
1.99 2.65 8.21 7.28 
1.91 2.30 8.74 7.60 
2.80 2.32 8.57 7.84 
1.89 2.18 8.34 7.76 
2 .28 2.19 8.46 7.96 
1.86 2.56 7.74 7.94 
1.91 2.47 8.13 7.53 
2.87 2.09 7.95 8.37 
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2.42 9.02 8.15 
2.05 7.98 8.40 
2 .27 2.50 8.95 8.29 
2 .28 2.11 7.63 8.96 
3.40 2.36 8.15 9.17 
1.98 2 .14 8.03 8.39 
1.96 2.49 7.91 8.46 
1.87 2.17 7.68 8.23 
2.53 3.06 7.97 8.37 
1.94 2 .29 7.34 10.22 
1.82 2.25 8.62 9.95 
1.76 2.28 7.35 9.47 
1.75 2.45 6.96 9.62 
1.94 2 .61 6.44 9.45 
1.95 2.20 5.28 9.06 
1.84 2.39 4 .67 8.70 
1.95 2.32 4 .94 8.55 
1.69 2.55 8.42 8.90 
1.68 2.42 5.89 8.39 
1.80 2.36 4.69 9.31 
2 .08 2.21 4.20 10.36 
3.03 2.22 4.28 10.51 
1.91 2.27 4.49 10.19 
1.89 2.24 4.28 10.05 
1.78 2.32 4.23 9.34 
1.66 2.11 4.63 9.36 
1.79 2.13 4.65 9.49 
1.88 3.13 5.23 10.43 
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1.94 2 .79 4.26 10.21 
1.89 2.48 3.48 10.23 
1.77 2.53 3.75 9.84 
1.88 2.31 3.65 10.62 
2.22 2.12 2.86 9.93 
2.89 2.08 3.03 10.41 
1.71 2.51 2.83 11.37 
1. 71 3.09 2.81 15.14 
1.82 2.09 3.08 10.45 
1.83 1.94 2.87 10.31 
1.97 2.16 2.77 10.91 
1.74 2.00 3.34 11.24 
1.88 2. 10 i> ?tt?:lttst. i?tt ?ttl 10.96 
2 .11 2.21 4.33 11.52 
3.43 2.28 3.76 15.86 
1.48 2.12 3.55 14.47 
1.65 2.23 3.93 10.61 
1.59 2.49 3.59 10.72 
1.75 2.2 1 3.60 10.65 
1.61 2.25 3.78 10.35 
1.65 2.37 3.67 10.44 
1.63 2. 38 3.78 14.44 
1.57 2.03 3.46 20.72 
1.52 2.09 3.54 13.21 
2. 17 1.98 3.26 9.30 
1.78 1.94 3.31 9.82 
1.80 2.06 3.57 14.08 
2 .35 2.72 15.18 15.20 
2 .38 3.35 15.66 15.84 
2. 36 2.46 15.64 15.24 
2.38 2.30 14.99 14.30 
2.37 2.10 15.48 13.10 
2.32 2.17 14.31 10.92 
2.46 2 .06 13.09 10.76 
2.29 2 .09 11.60 12.15 
2.30 2.03 11.96 13.50 
2.35 2 .09 15.85 14.79 
2.86 2.13 14.49 14.34 
2.24 1.94 14.56 11.93 
2.33 1.95 14.47 9.89 
2.28 2.02 13.03 14.36 
2.21 2.06 13.19 14.83 
2.23 1.95 15.03 14.63 
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2.24 2.01 15.13 13.07 
2.24 1.88 15.07 14.93 
2.27 1.93 12.70 14.86 
2.43 1.96 8.91 12.26 
2.33 1.96 9.46 13.37 
2.28 1.91 8.61 15.45 
2.18 1.89 8.36 18.80 
2.25 1.93 7.67 12.99 
2.20 1.97 7.53 9.16 
2.26 1.96 7.37 8.85 
2. 17 1.89 9.05 10.46 
2.20 2.18 8.07 8.91 
2.18 2.41 7.30 7.66 
2 .19 1.96 7.17 7.08 
2 .23 1.89 6.59 7.28 
2 .17 2.16 6.21 6.55 
2.2 1 2.16 5.89 6.18 
2. 17 2.22 5.46 7.32 
2 .15 2.12 
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2. 30 2.01 5.90 6.68 
2.29 2.22 5.63 6.06 
2.23 2.29 5.49 8.69 
2.22 2.40 5.16 8.31 
2. 39 2. 34 5.34 10.06 
2.2 9 2.27 6.10 7.94 
2. 19 2.39 6.52 8.58 
2.22 2.34 6.00 9.50 
2.39 2.38 5.46 6.71 
2.16 2.34 5.27 8.53 
2. 11 2.39 5.56 6.66 
2. 17 2.19 5.34 8.32 
2 .14 2.22 5.03 4.47 
2 .12 2.72 5.31 7.04 
2.22 2.47 5.01 13.81 
2. 19 2.36 5.78 14.99 
2.09 2.26 4.83 15.76 
2.12 2.12 5.04 15.31 
2.25 2.08 7.09 14.99 
2.63 2.33 5.53 12.34 
2 .23 2.32 5.74 11.55 
2 .29 2.38 5.58 14.78 
2.54 2.40 5.89 15.25 
2 .59 2.41 5.31 14.66 
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2.75 2.58 8.74 15.29 
2.12 2.61 7.25 11.06 
2.63 2.42 5.80 6.85 
2.59 2.33 5.62 9.75 
2.73 2.43 5.47 12.29 
2.63 2.47 6.07 12.39 
2.69 2.43 5.01 14.20 
2.68 2.58 4.54 14.89 
2.48 2.26 4.78 10.44 
2.38 2.26 4.73 14.39 
2.12 2.38 4.72 15.31 
2.19 2.20 4.64 15.66 
2.16 2.37 4.52 12.95 
2.11 2.42 4.61 7.22 
2.18 2.34 4.54 8.53 
2.13 2.28 4.55 13.91 
2.15 2.51 4.51 13.10 
2.12 2.29 4.34 8.62 
2.12 2.46 4.14 10.31 
2.12 2.13 4.14 9.25 
2.17 2.17 5.80 12.70 
2.26 2.41 5.77 15.34 
2.24 2.51 6.03 15.69 
2.20 2.50 6.15 15.62 
2.22 2.63 5.21 9.71 
2.21 2.62 4.47 12.81 
2.18 2 .50 4 .60 14.66 
2.21 2.70 4.60 13.04 
2.17 2.62 4.43 14.35 
2.12 2.53 4 .58 11.81 
2.05 2.44 4.22 8.92 
2.18 2.36 4.42 10.75 
2.22 2.44 4.17 8.90 
2.07 2.69 4.12 9.09 
2.16 2.86 4.28 9.03 
2. 14 2.55 4.11 8.61 
I: nn:tnsms: nnl 2.39 3.84 8.04 
2.07 2.82 4.09 7.20 
2.04 2.53 3.88 6.79 
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2.52 3.92 13.26 
2.60 6.48 11.82 
2.50 2.65 3.78 14.34 
172 
2 .04 2.50 3.97 10.50 
1.96 2.44 3.88 9.04 
2.00 2.46 3.93 15.10 
2.03 2.39 6.59 14.15 
2 .04 2.44 
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1.96 2.52 5.28 8.13 
2.02 2.37 4 .93 8.26 
1.99 2.25 4.45 7.82 
2.02 2.34 4 .29 13.40 
1.97 2.22 3.88 10.76 
2.00 2.46 3.83 8.50 
2.08 2.56 3.74 13.23 
2.02 2.63 4.27 12.96 
2.38 2.41 4.04 12.58 
2 .02 2.29 3.84 14.55 
2.10 2.40 3.82 13.75 
2.08 3.06 3.78 13.49 
2 .08 2.31 3.76 12.12 
2 .21 2.01 3.84 12.69 
2 .08 2.08 4 .06 9.44 
2 .01 2.27 3.89 11.56 
2.02 2.19 3.55 9.26 
3.55 2.40 3.54 10.46 
2 .13 2.58 3.47 12.47 
2.12 2.70 3.47 8.88 
2 .02 2.15 3.77 12.98 
2 .00 2.21 3.34 10.80 
1.95 2.08 3.41 12.27 
2 .11 2.03 3.56 13.92 
2.00 1.86 3.54 14.03 
2.16 1.84 3.62 11.88 
2 .07 2.05 3.40 13.36 
2.03 2.01 3.37 14.73 
2 .08 2.08 3.41 12.07 
2 .11 2.09 3.31 10.11 
2.02 2.23 3.47 9.88 
2.03 2 .33 3.39 12.47 
2.02 2.45 3.34 10.14 
1.98 2.49 3.41 14.40 
1.91 2.42 3.23 17.11 
1.90 2.40 3.36 16.81 
1.91 2.36 3.34 16.22 
1.95 2.35 3.30 16.28 
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2.00 2.39 3.35 15.02 
2.08 2.54 4.02 15.02 
2.01 2.36 3.54 14.19 
2.03 2.27 3.42 14.37 
2.00 2.04 3.49 14.22 
1.88 2.40 3.33 14.18 
1.01 .90 4.15 5.36 
.98 1.01 3.38 4.91 
1.43 1.14 3.38 5.32 
1.04 1.06 3.48 6.39 
1.24 1.51 3.38 9.52 
1.13 1.27 3.21 7.72 
1.11 3.30 7.02 
1.18 3.21 6.86 
1.15 3.05 6.37 
1.56 1.21 3.24 6.18 
1.26 1.11 3.42 5.85 
1.42 1.20 3.42 5.87 
1.28 1.27 3.45 5.86 
1.36 1.11 3.16 5.70 
1.22 1.19 4.15 5.07 
1.23 1.18 3.49 5.42 
2.15 1.21 3.24 5.68 
1.32 1.10 3.10 5.38 
1.24 1.00 3.27 5.51 
1.15 1.04 2.83 5.42 
1.20 1.32 2.99 5.69 
1.10 1.10 2.93 4.67 
1.11 1.15 3.15 4.73 
1.19 1.11 3.33 4.97 
1.21 1.07 2.91 4.73 
1.09 1.16 2.87 4.82 
1.24 1.16 2.73 4.77 
1.28 1.13 2.78 4.99 
1.26 1.07 2.81 3.90 
1.23 1.13 2.84 3.89 
1.33 1.20 2.87 3.76 
1.22 1.27 2.69 4.17 
1.40 1.25 2.75 3.76 
1.31 1.41 2.75 3.65 
1.31 1.09 3.11 3.71 
1.37 1.28 2.72 3.78 
1.26 1.17 2.86 3.74 
174 
1.44 1.14 2.70 3.83 
1.32 1.25 3.20 3.73 
1.27 1.23 2.87 3.50 
1.41 1.32 2.89 3.72 
1.40 1.11 2.73 3.75 
1.65 1.12 2.96 3.82 
1.31 1.28 2.82 3.37 
1.35 1.34 2.71 3.80 
1.60 1.23 3.56 4.14 
1.44 1.16 2.95 3.48 
1.42 1.25 2.89 3.56 
1.36 1.26 2.83 3.43 
1.41 2.19 2.94 3.61 
1.52 1.15 2.96 3.81 
1.47 1.28 3.03 3.57 
1.42 1.17 2.95 3.72 
1.36 1.17 3.21 3.73 
1.24 1.21 3.41 3.48 
1.29 1.32 3.19 8.39 
1.40 1.05 3.57 3.54 
1.32 1.21 2.85 3.90 
1.35 1.22 2.78 3.79 
1.50 1.22 2.94 4 .97 
1.52 1.22 2.81 4 .90 
1.62 1.67 3.98 5.20 
1.74 1.27 3.10 5 .12 
1.83 1.36 2.86 5.12 
1.54 1.14 3.78 4 .87 
1.42 1.22 4.46 4 .74 
1.89 1.27 3.23 4 .89 
1.51 1.17 2.88 3.62 
1.60 1.12 3.01 3.50 
1.67 1.19 2.93 3.45 
1.68 1.18 2.99 8.90 
1.68 1.23 3.02 3.58 
1.70 1.23 3.95 3.35 
1.54 1.18 3.16 3.27 
1.18 1.36 2.90 3.32 
1.23 1.24 2.67 3.45 
1.09 1.32 3.81 13.02 
1.17 1.19 2.78 5.04 
1.06 1.14 2.72 9.80 
1.16 1.15 2.80 4.45 
1.20 
1.16 
1.49 
1.77 
1.03 
1.00 
1.11 
1.07 
1.06 
.94 
.90 
1.15 
1.12 
1.07 
1.29 
1.11 
.99 
1.14 
1.14 
1.07 
1.09 
1.19 
1.03 
.96 
.91 
1.07 
1.05 
1.05 
1.42 
1.15 
1.13 
1.13 
1.14 
1.92 
1.30 
1.38 
1.25 
1.20 
1.27 
1.22 
1.33 
1.41 
1.11 
1.27 
1.15 
1.30 
1.26 
1.36 
1.23 
1.29 
1.46 
1.03 
.94 
1.03 
1.05 
1.02 
.84 
1.02 
2.80 
1.00 
1.21 
.97 
.98 
.87 
.99 
1.15 
1.01 
1.27 
1.14 
1.00 
.99 
1.25 
1.53 
.94 
1.25 
-- ~-, 1.09 
1.11 
1.24 
1.23 
1.29 
1.22 
1.15 
2.82 
2.73 
2.80 
3.04 
2.84 
2.95 
3.09 
3.21 
4 .45 
11r=r r ::aaAmr=rrn:t :r1
3.37 
3.13 
3.23 
3.22 
6.15 
3.03 
2.74 
2.82 
3.63 
2.88 
2.72 
2.87 
3.18 
3.11 
3.10 
2.90 
3.03 
3. 13 
3.16 
3.08 
3.18 
3.01 
2.96 
3.00 
2.98 
2.86 
2.98 
2.90 
3.09 
4.48 
5.36 
5.00 
6.39 
5.25 
5.13 
4.71 
6.83 
8.29 
7.23 
5.98 
6.17 
6.85 
7.80 
7.81 
7.31 
7.38 
7.32 
7.42 
7.25 
6.06 
4 .51 
4 .55 
4.61 
4 .31 
4 .54 
4 .70 
4 .51 
4.30 
4 .16 
4 .52 
4.50 
4.41 
7.01 
5.17 
4.57 
4.95 
5.92 
5 .98 
5.68 
5.47 
5.82 
175 
176 
1.89 1.29 2.75 5.86 
1.92 1.18 2.76 5.10 
1.66 1.05 3.11 5.40 
1.66 1.35 3.26 5 .27 
2.74 2.25 2.86 5.31 
2.21 1.67 3.10 6. 16 
1.35 i+ : 1;Qt :I 3.22 4.58 
1.29 3.15 3.10 4.26 
1.26 1.50 3.07 4.59 
1.27 1.64 3.06 4.86 
1.41 1.48 2.89 3.96 
1.66 1.40 2.92 3.36 
1.57 1.36 3.02 3.40 
2.26 1.53 2.95 3.85 
1.80 1.38 3.56 4.24 
1.73 1.57 2.98 3.82 
2.71 1.42 3.95 3.48 
2.01 1.41 3.21 3.40 
1.74 1.58 3.16 6.05 
1.56 1.52 3.23 4 .57 
1.59 1.17 3.32 3.88 
2.86 1.20 3.27 4.49 
1.85 1.19 3.22 13.13 
1.66 1.26 3.24 6.22 
1.49 1.22 3.13 6.05 
1.43 1.25 2.99 5.44 
1.60 1.21 3.05 5.28 
1.39 1.13 3.08 5.62 
Couple #3 Data 
1.80 
2.11 
2.40 
2.48 
3.66 
3.56 
4.47 
5.35 
5.03 
5.33 
5.63 
4.28 
4.60 
5.49 
5.38 
5.41 
5.84 
6.07 
3.96 
4.75 
4.42 
4.53 
4.53 
4.95 
4.69 
3.71 
3.65 
3.38 
4 .50 
4.10 
3.45 
3.81 
3.12 
2.51 
3.17 
3.86 
3 .96 
2.34 
4.09 
4.86 
4.21 
4.41 
5.10 
3.76 
3.92 
4.70 
4.36 
4.15 
4.18 
3.80 
4.40 
3.69 
3.63 
4.06 
4.14 
4.05 
4.91 
4.70 
4.87 
4.00 
3.37 
2.91 
3.91 
4.03 
3.30 
3.02 
2.97 
2.95 
2.93 
2.95 
3.22 
4.01 
4.15 
3.94 
2.06 
2.53 
2.74 
5.48 
3.57 
2.46 
3.22 
2.29 
3.21 
3.40 
6.68 
4.53 
2.48 
2.48 
2.29 
2.42 
2.23 
3.87 
3.67 
2.64 
2.55 
2.31 
3.21 
2.77 
2.54 
2.57 
2.34 
2.12 
3.59 
3.78 
3.19 
3.08 
2.87 
2.44 
2.44 
2.30 
2.15 
4.92 
3.88 
2.73 
3.03 
2.78 
4.00 
3.51 
2.66 
2.69 
3.55 
2.29 
2.34 
4.00 
3.56 
3.81 
3.90 
3.36 
4.20 
4.84 
2.55 
3.58 
4.22 
4.47 
4.95 
3.47 
3.53 
3.88 
4 .25 
4.02 
4.02 
2.96 
3.29 
3.33 
2.97 
3.06 
3.54 
3.10 
177 
178 
4.82 3.97 2.15 4 .02 
4.85 3.48 1.90 3.71 
5.56 3.78 1.88 2.36 
5.15 3.36 2.53 3.24 
4.99 3.48 2.23 2.35 
4.55 3.33 2.52 2.92 
4.89 3.49 2.83 3.00 
5.38 3.59 2.98 2.36 
5.48 3.82 2.56 2.33 
5.28 3.92 2.50 2.32 
4.55 3.14 2.58 2.68 
4.99 2.89 2.85 4.87 
5.12 3.89 2.62 4.78 
5.05 2.26 2.55 2.73 
5 .30 2.87 2.29 4.03 
6.28 2.37 2.51 3.77 
5.28 2.68 2.65 4.01 
5.36 2.84 2.77 3.75 
5.39 2.48 2.44 2.48 
5.26 3.73 2.39 3.56 
4.79 5.23 2.34 2.42 
4 .93 5.05 2.34 2.25 
4.75 4 .92 3.04 3.00 
4.34 4.66 2.80 3.80 
4 .55 3.79 2.79 3.30 
4 .35 4.55 3.64 2.58 
4.39 3.76 2.69 2.32 
4.35 4 .30 2.54 2.79 
4.38 3.80 2.69 2.51 
3.72 4.33 3.07 2.34 
3.12 4 .76 2.74 3.23 
3.06 5.27 3.22 2.47 
3.59 5.21 3.55 2.42 
3.33 4.81 4.26 3.98 
3.65 4.24 3.80 3.61 
3.31 4.12 3.15 2.27 
5.60 4.77 3.32 2.08 
4.60 3.70 3.73 2 .14 
5.47 6.96 2.34 2.70 
5.89 6.15 2.72 2 .29 
5.16 5.67 2.65 2.51 
5.20 5.15 3.21 2.44 
4.81 4.67 3.34 2.99 
179 
4.77 4.84 3.16 2.61 
4.51 5.25 2.95 2.28 
4.78 4.68 2.91 2.77 
5.30 4.87 2.36 2.44 
5.01 6.67 2.42 2.58 
5.56 7.44 3.33 3.73 
5.08 7.29 3.27 2.59 
5.05 8.12 2.63 2.40 
4.63 7.38 2.30 2.54 
5.58 6.17 4 .12 2.47 
4.61 6.59 4.55 3.15 
2.89 6.46 3.69 3.06 
2.67 6.08 2.63 2.95 
2.94 6.33 2.67 2.93 
3.05 5.99 3.20 3.42 
2.73 6.54 2.64 2.48 
2.99 6.90 2.91 2 .66 
3.44 7.17 3.00 2 .19 
2.76 8.35 3.92 2.46 
2.54 7.29 3.48 2.50 
2.44 7.72 2.90 2.93 
1.92 7.90 4.11 2.88 
2.48 7.53 5.55 2 .86 
2.24 7.32 3.33 2.58 
2.31 8.01 2.55 2.58 
1.91 7.32 4 .95 2.19 
2.13 7.92 3.42 2.31 
1.95 8.44 3.23 2.79 
2.46 7.92 3.78 3.21 
2.05 7.46 3.78 3.12 
2.49 9.39 4.27 2 .65 
2.68 11.50 2.91 2.90 
2 .77 10.99 2.37 2.61 
2.49 10.55 3.00 3.18 
2.23 10.04 2.67 2.47 
2.24 10.16 2.48 2.41 
2.60 9.96 3.05 2.45 
2.10 9.29 3.07 2 .86 
2 .19 9.00 3.56 3.24 
2.43 9.78 3.16 3.69 
1.89 10.39 4.42 4 .02 
2.48 9.84 3.28 3.04 
2.26 10.33 3.87 2.39 
180 
3.33 12.07 3.58 2.21 
2.09 9.90 4 .28 2.57 
1.83 10.34 5.05 2.65 
2.11 10.20 2 .90 3.13 
2.09 11.80 2.40 lr>r:: :@JM5.% :r@rnl 
2.55 11.96 2.34 4 .03 
2.93 11.26 2.98 5 .96 
2.24 3.21 3.12 3.56 
2.63 1.47 3.67 4.68 
2.66 2.00 3.75 3.23 
2.68 2.49 2.36 3.28 
3.11 2.51 3.62 5.21 
3.13 2.77 2.68 2.95 
2.20 6.65 2.16 2 .68 
2.96 7.09 3.09 2.86 
2.12 6.63 2.97 2.30 
2. 37 5.55 3.15 2.31 
3.08 5.61 2.96 2.57 
2.46 6.00 2.98 2.47 
2.56 6.50 2.63 2.43 
2.90 6.77 2.81 2.47 
1.96 6.14 2.62 2.29 
2 .55 6.55 2 .76 2.36 
2.35 6.49 2.30 2. 19 
2.35 8.49 2.47 3.31 
2.03 11.04 4 .30 2 .90 
2.44 9.54 3.47 3.38 
4 .23 2.84 3.80 6.48 
4 .80 2.11 3.78 5.76 
5 .05 3.44 3.82 3.17 
5.35 2.09 3.07 2.98 
5 .05 3.04 3.34 3 .09 
5.67 2.08 3.13 3.49 
5.47 2.23 3.00 3.55 
5.56 1.97 3.26 3.14 
5.03 1.77 2.95 3.45 
4 .03 2.85 2.88 3.67 
4 .25 2.46 4.46 2.66 
4.41 2.04 3.63 2.57 
4.24 2.08 2.91 2.62 
4 .17 2.34 3.10 3.84 
3.83 1.69 3.33 4 .32 
4.09 1.91 3.61 2.89 
181 
3.67 2.16 3.69 3.05 
3.59 1. 71 3.38 3.69 
3.80 1.92 3.55 4.18 
3.75 2.62 3.55 3.80 
3.85 2.05 3.49 3.94 
3.30 1.89 3.68 3.26 
4.09 2.97 3.37 4.35 
3.32 1.49 3.07 3.04 
2.51 1.66 2.76 3.95 
2.17 1.42 2.94 4.04 
2.59 1.58 4.61 4.47 
2.92 1.46 3.39 3.73 
1.68 1.36 2.64 5.17 
2.50 2.00 3.49 3.59 
1.83 1.96 3.17 2.79 
2.10 2.11 3.54 3.25 
1.62 2.07 2.95 3.77 
1.88 1.76 2.75 3.44 
1.66 2.22 4.17 2.95 
1.77 1.67 2.80 3.88 
1.64 1.64 2.81 4.64 
1.76 2.23 2.80 3.67 
1.75 1.48 3.58 3.83 
1.96 1.53 5.08 3.73 
1.58 2.08 3.68 4.19 
1.54 1.94 4 .73 3.14 
1.55 3.08 3.54 2.84 
1.97 1.34 3.08 3.61 
1.40 1.42 3.03 3.63 
1.44 1.32 2.72 3.74 
1.54 1.33 2.69 3.74 
2.38 1.42 3.37 3.75 
1.58 1.36 3.72 3.72 
1.91 3.12 4.56 4.28 
1.68 1.72 3.30 3.63 
1.56 1.54 3.20 3.91 
1.90 2.00 4 .88 3.57 
1.77 1.75 3.26 3.24 
1.51 1.82 3.28 4.39 
1.48 1.52 3.42 3.13 
1.54 2.10 3.12 3.11 
1.42 2.09 3.48 2.83 
1.38 1.58 2.97 3.58 
182 
1.96 1.50 3.13 4.07 
1.45 1.75 3.06 3.39 
1.44 1.54 2.90 2.91 
1.42 2.22 3.51 2.98 
1.47 2.18 2.84 2.92 
1.37 1.81 4.14 3.89 
1.83 2.13 3.04 3.76 
2.31 1.53 2.85 3.79 
1.67 1.85 5.01 3.59 
1.58 1.70 3.87 3.01 
1.65 2.39 2.96 3.07 
1.56 2.05 2.92 2.97 
1.73 2.29 3.02 3.82 
1.83 1.98 3.32 2.91 
1.95 2.54 2.94 2.91 
2.40 1.63 3.32 3.13 
1.83 1.99 3.02 4.69 
1.52 2.66 3.71 3.44 
2.50 2.43 3.19 3.28 
1.75 2.68 4 .51 3.55 
1.58 2.03 2.89 2.66 
2.24 1.88 2.72 3.30 
1.73 2.05 3.16 2.69 
2.09 2.39 3.21 3.94 
2.13 2.39 2.68 3.92 
2.0 8 2.14 3.09 3.60 
I. 71 1.92 2.90 4 .05 
1.74 2.47 3.46 4 .74 
1.59 2.68 2.54 5.86 
1.93 2.83 2.53 4.18 
1.70 2.52 2.41 3.37 
lmrt ::iMOl? Il'(ij' I 2.67 2.66 2.98 
2 .63 2.60 2.55 2.90 
2.48 2.95 2.55 3.08 
2 .51 1.86 2.68 3.60 
2.12 1.64 5.65 3.58 
1.73 1.75 3.47 3.27 
1.70 1.71 3.11 3.71 
1.83 1.58 2.58 4.42 
1.74 1.62 3.64 3.31 
1.77 2.18 4.67 2 .83 
1.54 1.78 4 .84 2.80 
2.42 2.03 3.40 2.78 
183 
1.65 2.23 5.45 2.65 
1.62 2.01 4.58 2.71 
2.56 2.02 3.44 2.85 
2.24 2.61 3.57 3.28 
2.18 1.84 4.56 3.12 
1.86 1.56 3.51 2.99 
1.50 1.46 3.18 3.48 
1.58 1.68 6.00 4.69 
2.42 1.94 3.17 4.56 
1.56 1.78 3.63 4.16 
1.69 1.68 3.00 4.49 
2.37 2.29 2.69 3.62 
1.47 2.32 2.52 2.88 
2.08 2.48 2.64 3.04 
1.31 3.31 2.63 3.20 
1.71 2.61 2.89 2.71 
2.55 3.10 3.25 2.79 
1.65 2.06 2.82 3.01 
1.74 2.42 3.58 3.49 
2.40 3.68 3.22 3.05 
1.72 2.65 2.71 2.74 
2.24 2.03 2.37 2.79 
1.94 3.00 2. 71 3.08 
1.94 1.94 2.78 3.93 
2.10 2.51 4.00 3.32 
2.16 1.48 6.55 4.02 
1.74 1.85 3.84 4.28 
1.82 1.61 2.57 4.93 
2.38 1.94 1.98 4.02 
2.00 2.30 2.19 3.62 
2.87 2.04 2.56 4.43 
1.90 1.53 2.56 5.08 
1.72 1.98 2 .59 3.75 
2.02 1.84 3.06 4 .07 
2.47 2.48 2.51 3.85 
2.70 2.41 2.45 3.69 
2.49 1.98 2.47 5.18 
1.87 1.63 2.46 4.67 
1.89 2.46 3.24 3.57 
2.05 2.53 3.19 4.42 
2.05 2.08 2.77 3.21 
1.70 2.84 2.82 2.55 
1.76 1.81 2.84 3 .66 
2.00 
2.13 
1.95 
1.79 
1.79 
1.52 
1.56 
1.57 
1.60 
1.76 
1.68 
1.77 
1.73 
1.64 
1.97 
3.10 
1.61 
l.59 
1.79 
1. 71 
I. 71 
2.37 
1.90 
1.58 
1.83 
1.85 
1.99 
1.72 
1.78 
1.64 
1.85 
2.18 
2.09 
1.67 
1.63 
1.87 
1.81 
1.57 
1.61 
1.51 
1.77 
1.99 
2.52 
1.62 
2.56 
1.61 
2.01 
3.12 
2.77 
2.66 
2.75 
2.80 
2.21 
2.84 
3.08 
3.04 
2.09 
2.53 
2.46 
2.66 
2.40 
1.72 
2.31 
2.41 
1.88 
1.61 
1.56 
1.62 
1.56 
1.66 
1.71 
2.09 
1.44 
1.53 
1.37 
1.36 
1.27 
1.53 
1.57 
2.52 
1.35 
2.15 
2.23 
2.60 
3.61 
3.62 
2.93 
2.64 
2.94 
5.30 
3.78 
3.49 
6.98 
6.99 
5.06 
3.47 
3.66 
3.33 
3.15 
3.09 
2.78 
4.00 
7.18 
3.35 
3.11 
3.52 
2.86 
3.19 
3.82 
2.92 
3.31 
5.08 
3.57 
3.33 
3.44 
3.39 
4.01 
3.67 
3.15 
4 .57 
3.38 
2.97 
2.91 
3.63 
4.86 
3.03 
2.92 
3.19 
2.97 
2.66 
2.91 
5.66 
7.14 
4.56 
4.60 
184 
1111111111111111111111111111111111 
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4.87 
4.22 
3.95 
4.46 
3.78 
3.50 
5.00 
5.55 
4.31 
5.18 
4 .84 
5.80 
5.28 
5.57 
5.41 
5.05 
4.62 
6.70 
5.53 
4.59 
5.95 
3.59 
3.71 
4 .67 
3.70 
3.82 
3.61 
5.52 
9.85 
6.54 
6.11 
185 
1.48 2.04 3.68 5.98 
1.84 3.92 3.31 5.90 
2.27 1.67 3.72 5.26 
1.62 2.08 4 .66 5.91 
1.79 1.96 3.64 4.08 
1.70 1.82 3.37 4.93 
1.45 2.13 3.17 5.01 
1.54 1.51 3.73 5.07 
1.78 2 .15 2.50 5.20 
1.65 1.60 3.12 4 .99 
1.49 1.87 3.76 4.37 
1.49 1.73 3.67 5 .35 
1.75 1.44 4.40 5 .94 
1.45 1.31 3.29 6.41 
1.56 1.25 5.64 5.79 
1.77 2.17 3.85 5.72 
1.77 1.67 5.11 4.70 
1.50 1.54 3.37 3.48 
1.71 1.55 3.62 3.45 
1.99 1.70 2.84 3.37 
1.59 1.93 3.37 4.55 
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1.63 1.78 3.26 4.09 
1.60 1.68 2.92 7.69 
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1.73 1.35 3.02 7.09 
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1.69 1.43 2.92 6.64 
1.94 1.36 2.68 6.59 
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1.34 1.76 2.81 5.43 
1.37 1.57 2.96 5.49 
1.32 1.46 5.17 6.96 
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1.44 1.58 3.18 8.09 
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1.33 2.22 2.51 4.97 
1.36 1.59 2.58 4.63 
1.59 1.89 3.09 5.34 
1.27 1.40 2.81 5.73 
1.41 1.51 3.36 6.06 
1.35 1.59 3.43 4 .96 
1.38 1.32 3.41 5.49 
1.36 1.94 3.80 4.61 
1.68 1.34 3.63 4 .20 
1.73 1.55 2.73 5 .24 
1.67 1.88 2.72 5.08 
1.66 2.49 3.53 4.61 
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12.00 17.91 2.89 2 .65 
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10.43 17.25 3.06 2.25 
9.87 20.93 3.13 3.37 
10.22 26.35 3.09 4.47 
10.25 20.93 2.88 4.16 
10.48 13.53 3.07 4.04 
11.99 13.41 2.55 3.22 
10.38 12.53 
11.14 16.62 
10.55 2.26 
11.11 2.86 
11.53 1.35 
10.70 1.40 
10.19 1.81 
10.45 1.86 
10.08 2.23 
9.00 7.18 
10.07 5.85 
9.72 5.66 
8.89 5.56 
10.24 5.65 
10.85 7.23 
10.82 1.08 
9.76 1.55 
11.05 1.24 
14.15 1.38 
14.80 13.03 
13.84 12.88 
12.14 1.36 
12.39 1.15 
12.59 1.90 
12.53 2.74 
13.17 2.30 
12.30 .95 
14.26 3.73 
14.10 12.30 
13.65 14.48 
12.17 15.47 
12.66 16.15 
14.64 23.45 
14.52 
13.54 
14.62 
14.34 17.28 
12.81 16.56 
13.25 11.37 
3.16 
3.13 
3.75 
2.90 
2.82 
2.90 
2.80 
2.68 
2.58 
2.29 
2.91 
2.38 
3.02 
2.93 
4.56 
3.44 
5.10 
4.70 
2.76 
2.93 
3. 14 
2.40 
2.82 
3.18 
2 .92 
2.60 
2.76 
2.98 
3.09 
2.94 
3.14 
3.22 
2.36 
4.18 
3.23 
3.10 
2.95 
3.26 
3.25 
3.17 
3.17 
3.44 
3.94 
3.83 
188 
i • •••• mm• ~lo4 ll ]I 
i 1 ~;&ey • i 
, . •• ~;~§· % 11 
3.43 
3.43 
2.73 
2 .72 
3.23 
4 .01 
3.42 
3.84 
3.13 I n1nn10Nts=1~ n11 
4.27 
5.78 
4.64 
3.83 
3.97 
4 .51 
5.13 
4 .96 
5.00 
4.74 
4.51 
I rmi§n n rr1 
5.62 
5 .18 
1:111 .. 1 
5.48 
3.21 
3.47 
3.89 
189 
20.10 4.42 4.89 3.87 
19.42 4 .94 2.72 4.13 
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17.88 9.84 4.69 5 .68 
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18.41 6.38 5.10 3.58 
16.49 2.16 3.34 4.01 
17.00 2.07 2.83 4.37 
17.90 1.82 4.03 3.84 
15.34 1.57 3.14 3.59 
17.75 1.69 2.95 2 .95 
16.22 1.41 2.93 2.55 
15.42 8.72 3.73 3.08 
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190 
14.57 1.77 2 .90 2.83 
14.08 1.34 2.79 5.15 
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16.64 9.30 2.35 4 .22 
16.78 6.06 3.90 2.87 
16.86 7.83 3.02 3.43 
16.92 4.02 3.04 6.04 
16.68 3.71 2.77 4.66 
13.79 2.64 2.41 3.87 
11.07 2.37 2.42 4 .31 
11.07 2.08 2.90 3.81 
11.51 1.67 2.46 3.22 
9.93 1.82 2.32 2.64 
9.62 1.13 2.74 2.78 
10.53 1.28 1.99 2.43 
10.73 1.34 2.46 3.23 
8.83 1.17 2.44 3.29 
11.11 4.52 3.50 3.41 
10.07 5.86 2.49 3.04 
9.98 6. 14 2.50 2.77 
8.54 8.23 2.50 2.36 
10.03 7.72 3.16 2.94 
9.68 6.94 1.94 3.69 
10.61 8.01 2.64 3.42 
10.10 12.42 2 .31 3.28 
9.85 11.57 3.05 2.84 
9.17 14.58 3.15 2.39 
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10.14 1.83 2.62 3.27 
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10.17 1.76 2.87 4.32 
10.16 1.51 2.62 4.57 
8.81 1.16 2.75 4.19 
9.64 1.23 2.41 3.84 
8.88 1.69 2.55 3.96 
9.92 4 .78 2.83 3.31 
9.80 5.82 2.73 2.94 
10.53 4.62 2 .68 2.60 
8.48 5.96 3.18 2.87 
8.03 8.04 2.43 3.46 
10.32 13.21 2.31 3.75 
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9.18 11.57 3.53 4.41 
10.07 10.41 4.39 3.78 
12.44 3.78 3.20 3.72 
11.29 2.37 3.06 3.26 
11.13 1.82 3.82 2.58 
11.45 1.48 4.48 3.35 
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EDUCATION: 
PhD 1997 
MA 1991 
BA 1989 
CURRICULUM VITAE 
KENT NABERS 
Clinical Psychology -- Utah State University - expected 
Experimental Psychology -- University of Central Oklahoma 
English -- University of Central Oklahoma 
POSTDOCTORAL FELLOWSHIP (9/96-9/97) Gainesville V AMC (352)374-6020 
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Duties included serving as the Unit Psychologist for the Geriatric Evaluation and 
Management Unit and Geriatric Primary Care Firm, serving as team member on the 
Nursing Home Unit, member of Primary Care Clinic, and working with the staff 
neuropsychologist in evaluating patients with a variety of neurological disorders 
throughout the year. Conducted weekly smoking cessation group, and attended weekly 
Memory Disorder Clinic at Shands Hospital; neurology rounds and grand rounds; and 
clinical case conferences in neuropsychology. 
PREDOCTORAL INTERNSHIP (9/95-9/96) Little Rock, AR VAMC (501) 660-2071 
Listed by Divisions 38 and 40 of APA as meeting the criteria for predoctoral training in 
clinical neuropsychology and health psychology . 
Rotation 1 - Primary Care Supervisor: Craig Provost. Ph .D. 
Duties consisted of providing behavioral medicine interventions and other 
psychotherapeutic treatment, assessment, consultation , and patient education to chronic 
medical outpatients . Duties also included administering abbreviated neuropsychological 
assessments to address dementia/neuropsychological dysfunction; cognitive screening 
and brief therapy of dialysis patients; group orientation and screening of cardiac 
rehabilitation patients; and participation in Psychiatry rounds . 
Rotations 2 & 4 - Neuropsychological Assessment Supervisor: Gary Souheaver, Ph.D .,ABPP 
Administered and interpreted Halstead-Reitan neuropsychological test batteries among a 
diverse medical population. Participated in the Arkansas Comprehensive Epilepsy 
Program by observing WADA and neurosurgery procedures; also observed legal 
depositions involving a variety of head trauma cases . 
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Rotation 3 - Behavioral Medicine Supervisors: Ed Kleitsch, Ph.D. & Robert Doyle, Ph.D. 
Duties consisted of traditional and biobehavioral treatment of medical patients including 
psychophysiology and biofeedback, clinical hypnosis, and psychotherapy. Duties also 
included psychoeducational programs for chronic head pain patients and sexual 
dysfunction patients. Received training in stress management, the stress response 
control, psychosomatic concepts and applications of these in short and long-term 
treatment. 
Long-Term Rotation Supervisor: Mark Hinterthuer, Ph .D. 
Provided individual outpatient psychotherapy to veterans diagnosed with PTSD (WWII 
and Vietnam era). 
Long-Term Supplementary Experience Supervisor : Joseph Baldwin, Ph.D. 
Co-facilitator in weekly outpatient group therapy for substance abuse. 
PRACTICA: 
Utah State University Counseling Center -- 6/94 - 6/95 
Utah State University Psychology Community Clinic -- 1/92 - 6/94 
Utah State University Human Learning Clinic -- 9/92 - 6/93 
Provided counseling and assistance in development of learning strategies to 
children, ages 7-12 , who were enrolled in the Clinic because of difficulty in 
school achievement. 
PROFESSIONAL EXPERIENCE : 
Bear River Mental Health Services, Inc. -- 10/94-6/95 
Logan City School District Psychological Examiner -- 11/93-5/94 
TEACHING EXPERIENCE: 
University of Central Oklahoma 
Computer Applications: SPSSx 
Psychological Statistics 
Experimental Psychology 
Utah State University 
Psychological Statistics 
Sensation and Perception 
History and Systems of Psychology 
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Analysis of Behavior - guest lecturer 
Psychology of Human Adjustment -
guest lecturer 
DISSERTATION: 
Learning , Memory, Cognition, and 
Emotion - guest lecturer 
Nabers, K. E. The effect of biofeedback on physiological arousal and marital 
interaction . Utah State University. 
THESIS: 
Nabers , K. E . (March, 1991) . The effects of gender and belief in a face-to-face 
meeting on cooperation . The University of Central Oklahoma 
RESEARCH IN PROGRESS: 
Nabers , K.E . & Van Sickle, T . The relationship between the Cognitive Behavioral 
Rating Scale and performance on the Neurobehavioral Cognitive Status 
Examination in a geriatric population . 
Nabers, K.E . Predicting success in statistics . 
Nabers , K.E . Journal editor's attitude toward statistical criteria for publication of 
manuscripts , revisited. 
PROFESSIONAL PRESENTATIONS AND PUBLICATIONS: 
Nabers, K.E. (March, 1990) . The relationship between human figure drawing and sex 
role bias . Presented at the annual conference of the Oklahoma Psychological 
Society, Oklahoma City, OK 
Nabers, K .E. (April, 1990). Assessing cultural literacy in college students. Presented 
at the annual conference of the Southwestern Psychological Association, 
Dallas, TX 
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Nabers, K.E. (November, 1990). The effects of personal orientation and belief in a 
face to face meeting on cooperation. Presented at the annual conference of the 
Oklahoma Psychological Association, Tulsa, OK 
Nabers, K.E ., & Mercer, G. (November, 1990). Attitudes toward 
alcoholism:lndividual views of the surviving spouse . Presented at the annual 
conference of the Oklahoma Psychological Association, Tulsa, OK 
Nabers, K.E., & Mercer, G. (April, 1991). AIDS :Societal perception of the surviving 
spouse. Presented at the annual conference of the Southwestern Psychological 
Association, New Orleans, LA 
Nabers, K.E., Little, V. & Gober, D. (April, 1991). The effectiveness of 
personality measurements on predicting cooperation in the Prisoner's 
Dilemma game. Presented at the annual conference of the Oklahoma 
Psychological Association, Oklahoma City, OK 
PROFESSIONAL PRESENTATIONS AND PUBLICATIONS: (continued) 
Little, V . & Nabers, K.E . (April, 1991). Measuring differences in episodic 
memory between children and adults. Presented at the annual 
conference of the Oklahoma Psychological Society, Oklahoma City , OK 
Nabers, K.E. & Ronayne, A.M . (April, 1991). Visual cues for kin recognition 
in humans. Presented at the annual conference of the Oklahoma 
Psychological Society, Oklahoma City , OK 
Nabers, K.E. (April, 1991). Word roots and dictionary definitions:Effects on 
vocabulary acquisition . Presented at the annual conference of the 
Oklahoma Psychological Society, Oklahoma City, OK 
Nabers, K.E. , Walker, L. & Dykstra, G. (April 1991). The power of statistical 
power . Presented at the annual conference of the Oklahoma 
Psychological Society, Oklahoma City, OK 
Powell, G.J., Nabers, K.E., & Knight, M. (June, 1992). Journal editor's 
attitudes toward statistical criteria for publication of manuscripts. 
Presented at the annual conference of the American Psychological 
Society, San Francisco, CA 
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Exum, M.E., Phelps, B.J., Nabers, K.E., & Osborne, J.G . (June, 1993) 
Sundown syndrome and alzheimer's disease: Myth or fact? Presented at 
the annual ABA conference, Chicago, IL 
Wiswell, D., Nabers, K.E., & Hudson, D. (November, 1993). The 
effectiveness of the college adjustment scale (CAS). Presented at the 
annual Utah counseling centers convention. 
Exum, M., Phelps, B.J., Nabers, K.E., & Osborne, J. G. (1993). Sundown 
Syndrome: Is it reflected in the use of PRN medications for nursing 
home residents? The Gerontologist, 33(6), 756-761. 
Nabers, K.E. (November, 1995). How to deal with difficult patients. Inservice 
presented to the Primary Care Clinic, VA Medical Center, Little Rock, 
AR 
Nabers, K.E . (December, 1995). Statistical significance testing. Presented at 
the Psychological Issues Conference, VA Medical Center, Little Rock, 
AR 
Hudson, D., & Nabers, K.E. (April, 1996). Attitudes toward homosexuals. 
Presented at the annual convention of the Western Psychological 
Association, San Jose, CA 
Nabers, K.E. (March, 1997). Depression in the Elderly. Presented at the 
GRECC Lecture Series, VA Medical Center, Gainesville, FL 
PROFESSIONAL PRESENTATIONS AND PUBLICATIONS: (continued) 
Nabers, K.E. (August, 1997) Paranoid schizophrenia in the elderly. Inservice 
presented to nursing staff at VA Medical Center, Gainesville, FL 
Nabers, K.E . (September, 1997). Sexuality in the Elderly. Presented at the 
annual Psychiatric Issues in Older Persons Conference, Gainesville, FL. 
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